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volue at the DDESB .&Jcb detailed the tatbuica.I data, adu±2Lsrx~r-v0, and
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gated and reported upon, and (2) the oriliws and modifications to the ISO)
sta=davds. Conclusions drawn and references studied are also included.

Volume 11 consists solel? of the appendices referred to in Volume 1.
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ABSTRACT

This report details the origin and subsequent modi-
ficitions made over time to the ep.-rtmeat of Defense
Explosive Safety Quantity-Distance (ESQD) Standards for
mass detonating explosives, especially those related to
submarine tender operatious. These standards are based
upon the reasoned deliberations of the Department of
Defense Explosives Safety Board (DDESB) since its inception

in 1928 to the present. Investigation of these ESQD Board
standards was accomplished primarily by studying the
official historical volumes at the DrESB which detailed
the technical data, administrative an.4 military constraints,
and accidental and test explosions experience upon which
the judgments of Board members were based.

Volume I summarized the overall EjQD problem, including
its background. A brief overview and summary is given
therein of (1) the materials investigated and reported upon,
and (2) the origins and modifications to the ESQD standards.
Conclusions drawn and references studied are also included.

Vol-me I consists solely of the appendices referredto in Volume 1.

ADbMMISTRATTVE INFORMATION

This study was performed for the Naval Surface Weapons Center White
Oak Laboratory (NSWC/WOL) in support of the Naval Sea Systems Comand
Program for Test and Evaluation of Explosive Safety Criteria. Funding
support was furnished by NSWC/WOL Purchase Order N60921-77-PO V00062
of 1 Dec 1976, and Work Request WR N609ZI-78-WR-W0059 of 28 Oct 1978.

DISCLAIMER

Irrespective of the copious assistance of Board personnel during the
performance of this study, it should be clearly understood thae any data
paraphrased or conclusions stated in this report solely reflect the views
of the author. Error; of summation or interpretation of the facts as read
and understood are the responsibility of the author and the stazt4auts .ade
in this report do not necessarily reflect the views, agreement, or

9 - endorsement of the DDESB.
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DETAILED STUMARY Or MA I=TALS SUTDI AT TUE DDES5

All of the materials studied or considered as potent'ial sourceu of
data for this report are noted and summarized in some detail in this
appendix. Where extensive notes or analyses of these sources were mae,
these additional data are presented in the remaining Appendices of this
report.

Table A-i (tables appear at the end of each appendix in order not to
disrupt text continuity) stmarizes the volumes investigated of the DDESB'S
"Minutes of Meetings." Noted are the page numbers for each volume, range
of dates covered, number of the Board meetings covered and associated
dates given in each volume. The actual notes taken from these volur.es
are shown in Appendix B. These volumes were last viewed on 19 April 1977,
and at that time, were numbered up to Volume 41* (up to page 17,590).
The last-placed document in this volume was then dated 28 March 1977.
Data concerning all 276 meetings of the DDESB held to this date were then
(included in these volumes.

In March 1976, Mr. B. L. Knasel of the Operations Division, DDESB,**
made a broad overview sumary of all the information contained in the
"Minutes of Meetings" of the Board. Even though this sumary was not
limited to matters relating to ESQD standards, it was considered of
in-terest to rhig proiact and read. High'ights from this summary pertaining
to the subject topic are shown in Table A-2.

The Secretary to the Chairman, DDESB, maintains a subject matter
, index of inzformation contained within the "Minutes of Meetings" of the

Board.*** This index was searched to make doubly sure that no data within
the "Xinutes of Meetings" were inadvertently omitted from the summary
shown in Anpetdix B. The headings for the various cards in this index are
shoun, in Appendix C as a complement to the data in Appendix B. Information
considered of special interest to this project, contained oa file cards
labeled "Tenders" and "Torpedoes", is shown in Table A-3.

The actual verbatim transcripts of deliberations of the DDESB, pre-
sented in the "Minutes of Meetings" of the Board, are considered privi-
leged information."A However, much additional information besides resumes
and verbatim transcripts of formal Board meetings is contained in these
documents. These include correspondence, memoranda, formal working papers,
tentative draft documents, etc. Several of these documents which were
not privileged seemed to be of special significance to this project

*Refiling and neatening of these files may result in some changes in the
numbers of each individual volume; however, the numbers shown for each

* ~.2A! of data will remain the same.
** Personal communications with this gentlemen, 25 November 1976.
***Personal communicacion: Ms B. J. Yast, Office of the Chairman, DDESB,

31 January 1977.
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either because of their specific relevance or else because of their de-
scriptions of workings (or enlarged responsibilities) of the Board. These
documents were reproduced, with the permission and assistance of personnel
at the DDESB, and their contents are summarized in Table A-4. The repro-
duced marerials are shown in Appendix D and are also indicated at the
appropriate Itms in Table B-1.

Over the years, the DDES3 has published technical papers dealing with
various aspects of explosives Safety. A list of these papers is given In
Table A-5. With only one or two exceptions (e.g., TP-10), all of these
documents are of some relevance to the topic of the origins and subsequent
modifications of the ESQD standards. This is especially true of papers
numberd 1, 7, 8, 12 and the unpublished document dated 1 July 1948.

In addition, since 1959, the DDESZ has been the sponsor of yearly
(until 1974) or bi-yearly (since 1974) explosives safe*t semars. A
listing of the minutes of the 17 seminars held to date is given in Table A-6.
Their purpose is to discuss the latest developments, as well as current
problms, related to the field of explosives safety. Attendance represents
various agencies of the U.S. Goverment and industrial firms performing
services to the Govermenc by contract. Although the presentations and
discussions have no official status, merely representing the opinions and
views of the participants, questions raised and data presented at these
meetings over the years have been influential in molding Board views on
the topics of concern to this report. Papers of spe.ial significance in
this regard have been noted elsewhere in this report and referred to in
the references cited.

1"lly, the enormous quantities of data contained in the technical
library of the DDESB were searched, within the limits of the time available
for this project, to at least ascertain the nature and quantity of the
data available there. These data consisted primarily of corporate and
Goverment laboratory documents on topics related in some way to explosives
safety. These documents filled approximately 36 ft of standard library
shelves. Other data included military instructions, manuals, guides,
reurlations, handbooks, pamphlets, and additional miscellaneous publi-
cations of the three uniformed Services.

• n addition to the data noted above, the DDES3 maintains in their
library apuroximately 2500 accident reports on file covering the last 75
years or so. Such information previously has been reported upon and was not
deemed directly relevant to this study of the origin and subsequent modi-
fications of the ESQD standards except insofar as lessens learned from this
wealth of experience has affected the subsequent deliberations and decisions
of Board m mbers. This Is especially true for those large and significant
accidents which have been carefully studied and widely reported. -.4*

*References are shown on page 3.
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Table A-i. Surmiary of Information Organization in DDESB

"Minutes of Meetings"*

UNCLASSIFIED VOLUMES

Board Meetings (Number(s)) and
VOl Pages Included Dates Covered** Associated Date(s)

1 1-337 5 Sep 24- 1/2 Jul 28; 2/6 Aug 28; 2/11 Aug 28;
29 May 41 3/27 Sep 28; 4/5 Nov 28; 5/8 Jan 29,

6/4 Feb 291 7/13 Mar 29, 8/2 May 29,
9/1 Aug 29; 10/7 Oct 29; 11/4 Dec 29;
12/10 Feb 30, 13/3 Apr 30; 14/3
Jun 301 15/20 Aug 301 16/24 Nov 301
17/15 Jan 31, 18/17 Mar 31, 19/15
May 31; 20/20 Jul 31; 21/15 Sep 31,
22/14 Nov 31; 23/15 Jan 32; 24/15
Mar 32; 2Z/19 May 32; 26/15 Jul 32;
27/22 Sep 32; 28/25 Nov 32; 29/20
Jan 33, 30/15 Mar 33, 31/15 May 33;
32/17 Jul 33; 33/21 Sep 33; 34/5
Oct 33; 35/19 Jan 34; 36/15 Mar 34,

37/17 May 34; 38/17 Jul 34; 39/28
Sep 34, 40/1 Feb 35, 41/6 Dec 35,
42/26 Sep 36, 43/11 Nov 37; 44/11

Dec 37, 45/9 Apr 38; 46/14 Mar 39;
47/13 Aug 40; 49/29 Jan 41; 50/27
May 41.

2 338 - 659 22 Jan 42 - 51/22 Jan 42; 52/23 Feb 42; 53/11
24 "eb 44 Mar 43; 54/24 Mar 43; 5.5/19 Apr 43

56/12 Jul 43, 57/15 Sep 43, 58/26
Jan 44; 59/24 Feb 44.

3 670- 1104 4 May 44 - 60/8 Apr 44, 61/4 May 44; 62/12
2 Jan 45 May 44; 63/3 Jun 44, 64/15 Jun 44;

65/7 Aug 44; 66/22 Aug 44; 67/27
Sep 44; 68/2 Oct 44; 69/7 Oct 44;
70/18 Oct 441 71/not shown: 72/not
shown; 73/13 Nov 44; 74/2 Jan 45.

* These so-called "Minutes of Meetings" of the DDES3 contain not only
resumes and verbatim transcripts of meeting deliberations but also extremely
large quantities of related materials including official DDESS cor-respon-
dence, formal publications (at various stages of review and preparation),
and documentation back-up papers.
** Some overlap in dates will occ-r due to the time lag wit.h some corres-
pondence, filing idiosyncrasies, etc. Oates are usually quite cnsistently
chronological. The largest range of dates noted are shown.
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Table A-i. (Continued)

UNCLASSIFIED VOLUMES

Board Meetings (Number(s)) and
Vol Pages Included Dates Covered Associated Date(s))

4" 1105 - ise 8 Jan 45 - 75/1B Jan 45; 76/3 Mar 45; 77/26
20 Nov 45 Mar 45; 78/12 Apr 45; 79/17 Apr 45;

80/26 Apr 45; 81/23 May 45; 82/8
Jun 45; 83/14 Jul 45; 84/7 Aug 45;
85/20 Nov 45.

5 1539 - 2040a 31 Dec 45 - 86/4 Jan 46; 87/22 Jan 46; 88/19

15 Jan 48 FtNb 461 89/21 Mar 46; 90/2 Apr 46;
91/13 Jul 46; 92/20 Aug 46; 93/14
Nov 46; 94/14 Mar 47; 95/12 May 47;
96/9 Jun 47; 97/80Oct 47; 98/13
Jan 48.

6 2041- 1601 15 Jan 48- 99/10 Nov 48; 100/23 Nov 48;
9 Apr 51 101/22 Dec 48; 102/29 Mar 49;

103/9 WM.y 49; 7.04/15 Aug 49; 105/24
Oct 49; 3.06/19 Dec 49; 107/20 Feb 50;
108/27 Apr 50; 109/5 Jun 50; 110/10
Jul 50, 11.1/22 Aug 50; 112/23 Ct 50;
113/20 Nov 50; 114/15 Jan 51; 115/29
Mar 51.

7 2602 - 3003 5 Apr 51 - .16/30 A.r 51; 1.17/31 May 51; 118/21
10 Oct 54 Jun 51; 119/30 Jul 51; 120/15 Oct 51;

121/7 Jan 52f 122/14 Apr 52; 123/12
May 52; 124/23 Jun 52; 125/14 Jul 52;
126/20 Apr 53; 127/27 Apr 53; 128/4
May 53; 129/11 May 53; 130/18 May 53;
131/25 ay 53; 132/1 Jun 53; 133/29
Mar 54; 134/26 Jul 54; 135/30 Aug 34;

*1 , 136/22 Sep 54.

a 3004 - 3120 6 Oct 54 - 137/8 Oct 54; 138/18 Cct 54; 139/29
21 Jul 55 Nor 54; 140/10 Jar 55; 141/25 Jan 55;

142/21 -eb 55; 4/12 Apr 55; 144/2
May 55; 145/18 T,. 55.

I
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Table A-I. (Con~tinued)

UNCLASS ZPZD VOLUMES

Board Mcetings (Number (s)) and
Vol Pages Included Dates Covered Associated Date(s)

9 3121 - 3315 1 Aug 55 - 146/1 Aug 55; 147/22 Aug 55; 148/26
17 Sep 56 Sep 55; 149/17 Oct 55; 150/28 Nov 55;

151/15 Dec 55; 152/23 Jan S6; 153/12
a r 56; 154/16 Apr 56; 155/21 May 56;

156/18 Jun 56; 157/16 Jul 56; 158/20
Aug 56.

10 3316 - 3457N 17 Sep 56 - 159/17 Sep 56; 160/15 Oct 56; 161/19
9 Jul 57 Nov 56; 162/22 Jan 57; 163/18 Feb 57;

164/25 Mar 57; 165/1 Apr 57; 166/22
Apr 57; 167/2C May 57; 168/4 Jun 57;
169/17 Jun 57.

11 3458 - 3580 15 Jul 5.7 - 170/15 Jul 57; 171/19 Aug 47; 172/16
27 Mar 58 Sep 57; 173/10 Oct 57; 174/2!:Oct 57;

175/18 Nov 57; 176/16 Dec 57; 177/27
Jan 58; 178/24 Feb 58; 179/17 Mar 58.

12 3581 - 3991 4 Apr 58 - 180/21 Apr 58, 1,81/1 May 58; 182/12
6 Mar 59 Jun 58; 183/21 Jul 58; 184/27 Aug 58;

185/15 Sep 58, 186/20 Oct 58; 187/24
Nov 58; 188/19 Jan 59.

13 3992 - 4527 16 Feb 59 - 189/16 Feb 59; 190/13 Mar 59; 191/17
24 Mar 60 Apr 59; 192/18 May 59; 193/20 Jul 59;

194/17 Aug 59; 195/9 Sep 59; 196/19
Oct 59; 197/16 Nov 59; 198/18 Jan 60;
199/21 Mar 60; 200/25 Amr 60.

14 4528 - 5021 27 May 60 - 201/27 May 60; 202/15 Aug 60; 203/17
12 Jan 62 Oct 60; 204/19 Dec 60; 205/20 Feb 61;

206/15 May 61; 207/17 Jul 61; 208/18
Sep 61; 209/20 Nov 61.

1 5214 - 5470C* 17 Aug 61 - 210/19 'eb 62; 211/30 MK__r 62! 212/4
10 Apr 62 Apr 62.

* M'hiues of Third Explosive Saif: 7 S-n~i.r filed separately - were
pp 5022-5213.

9I
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Table A-I. (Continued)

NCLASSIFIMD VOUEmS

Board Meetings (Number (s)) and
Vol Pages Included Dat, Associated Date(s)

16 5471 - 6120 18 A 213/18 Apr 62; 214/30 Apr 62;
28 Jan 63 215/16 Jul 62; 216/24 Sep 62;

217/14 Nov 62.

17 6121 - 6526 23 Jan 63 - 218/23-24 Jan 63; 219/26 Mar 63;

28 Aug 63 220/28 May 63; 221/15 Jul 62.

18 6527 - 6920 30 Aug 63 - 222/3 Sep 63; 223/20 Nov 63;
12 Mar 64 224/7 Jan 64; 225/19 Feb 64.

19 6921 - 7370 2 Mar 64 - 226/20 Mar 64; 227/18 May 64;
28 Oct 64 228/7 Jul 64; 229/8 Sep 64.

20 7371 - 7866 11 Jun 64 - 230/4 Nov 64; 231/12 Jan 65;
26 Jul 65 232/3 Mar 65; 233/4 May 651

234/15 Jun 65.

21 7867 - 8437.10 27 May 65 - 235/27 Jul 65, 236/7 Sep 65?
30 Mar 66 237/24 Nov 65; 238/8 Feb 66.

22 8348 - 8802 6 Jan 66 - 239/3 May 66; 240/12 Jul 66;
27 Sep 66 241/13 Sep 66.

23 8803 - 9276 10 Oct 66 - 242/24 Oct 66; 243/27 Nov 56;
27 Jun 67 244/12 Jan 67; 245/14 Mar 67;

246/16 May 67.

24 9277 - 9845 11 Jul 67 - 247/11 Jul 67; 248/28 Sep 67;

17 Jun 68 249/21 Rov 67; 250/20 Feb 68;
251/14 May 68.

25 9846 - 10255h 25 Jun 68 - 252/10 Sep 68; 253/10 Dec 68.
18 Feb 69

26 10256 - 10696a 18 Feb 69 - 254/11 Mar 69; 255/10 Jun 69.
1 Jul 69

27 10697 - 11180 30 Jun 69 - 256/7 Oct 69.
23 Oct 69

28 11181 - 11722 21 Oct 69 - 257/10 Mar 70.

27 May 70

i0



Table A-1. (Continued)

UNCLASS EIFED VOLUMES

Board Meetings (Number(s)) anid
Vol Pages Included Dates Covered Associated Date (s)

29 11723 - 12110b 24 Apr 70 - 258/16 Jun 70.

1 29 Dec 70

30 12112 - 12533 28 Sep 78 - 259/14 Oct 70; 260/14 Apr 71..
15 Apr 71

31 12534 - 12897 10 Feb 71 - None.
4 May 72

32 12898 - 13282 14 Feb 72 - 261/24 Apr 72.
14 May 73

33 13283 - 14631 22 Jun 73 - 262/28 Jun 73, 263/21 Sep 73;
7 Nov 73 264/5-7 Nov 73.

34 14632 - 15019 8 Nov 73 - 265/8 Nov 73; 266/9 Nov 73.

20 Mar 74

35 15020 - 15457e 12 Feb 74 - 267/6, 14 Mar 74; 268/28 Jun 74.
20 Dec 74

36 15458 - 15849 .2 Oct 74 - 269/18-24 Feb 75.

2 Apr 75

37 15850 - 16199 4 Apr 75 - 270/22 Apr 75; 271/21 May 75.
10 Oct 75

38 16200 - 16507 24 Jul 75 - 272/8 Oct 75; 273/9 Oct 75.
18 Dec 75

39 16508 - 16886 10 Nov 75 - 274/4, 6, 7, 17, 18 Nov 75.
25 Nov 75

40 16886 - 17330 6 Jan 76 - 275/18-19 Feb 76.

19 Jul. 76

41* 17331 - 17623 10 Aug 76 - 276/10 Aug 76.
28 Mar 77

Volume not yet complete. Numbers of each volume :ay change ftom time
to time as paqes of Minutes are incor porated into newer volumes for neatness
sake (see text) . Eowever, number(s) shown for each oage of data will remairn
the same.

11.
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Table A-1. (Continued)

CLASSXIED VOLUMES

Volume Summary of Information
Identification Pages Included* Dates Covered in Volume**

Confidential 3796A - 17454 4 Aug 58 - Volume concerns mostly
10 Aug 76 chemical munitions; details

noted in Appendix B (Table3-2).
Confidential; 3004 12541 . 14 Oct 54 - Deals exclusively with
Restricted 14 Apr 71 nuclear weapon data. No
Data information noted relevant

to topic of report.
Secret 3522a - 17380 18 Feb 63 - Deals wih chemical and

10 Aug 76 biological weapon data.
No information noted re-

3 lated to main topics of
this report.

Secret; 3049-1 - 17455 _2 55 - Drclz pr-ily Aith u~lear
Restricted 30 Aug 72 weapon data. No data noted
Data related to topic of report.

j
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Table A-2. Highlights from Suzlnary Notes of B.L. Knasel, DDESB*

Rough draft dated 15 March 1976 (this material is in front of Vol I)

Following procedures noted for Board Meetings: "n accordance with
the authority assigned the Chairman, DDESB, in Para VIZ of DOD Directive
5154.4, following procedures are noted for Board meetings:

a. At all times duing a Board meeting, the Board members will be,
in fact, DOD representatives and should not parochially represent their
military departments. All efforts of the Board will be directed to ob-
taining the best information, solutions, and decisions for the DOD.

d. DOD Explosives Safety Standards are recommended under the author-
ity of the Board and are legally binding as minimum safety standards when
approved by the Secretary of Defense.

Volume 1 (7-10-26 to 7-20-56)

(18)* July 2, 192S: First meeting of the continuing joint Army-Navy
Board was held this date... and decided that its mission included
to keep advised of storages of ammunition and components thereof
...in ordnr that steps... be taken to... preventing hazardous condi-
tions from arising to endanger li!e and property within and with-
out storage reservations.

(20) 8 Aug 28 - 17 Jul 34: Board held meetings "3 through #38"...and
evaluated progress made by Army Ordnance Departme-t and Naval
Ordnance Depaxment in carrying out recommendations of House
Document No. 199.

(23) 11 Mar 43: Joint Board at 53rd Meeting on this date agreed on
certain matters of Board policy, including:.. .Board of opinion
that the American Table of Distances, upon which the present safety
regulations are largely based, rested uon inadequate, and insuf-. ficient data and that tests immediately should be undertaken
designed to develop a table of greater accuracy.

(24) 24 Mar 43: At 54th Meeting Board approved name change from "Joint
Army and Navy Board on Ammunition Storage" to the "Joint Army
Navy Aunition Storage Board."

(28) 13 Sea 44: Circular #372, issued by order cf the Secretary of War
gave .otice.. .of the jurisdiction of the Board to apply wherever
explosivez or ammition are handled by the War or Navy Department-
within the continental limits of the United States.

*Operations Division
**4umers are B.L. -inasel's ordered number su.n~az system.
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Table A-2 (Continued)

(35) 2 May 45: Name of the Joint Army-Navy Amuniticn Storage Board
changed to Army-Navy Explosives Safety Board.

(50) 8 Jul 47: One memo from Army JAG to Director of Personnel and
Administration, War Department ....concludes that no additional
legislation is required to establish now safety standards.

(51) 27 Oct 47: By letter from the Attorney General to SecNav (27 Oct
49) the Attorney General stated...that Board in the execution of
its statutory duty had the authority to establish safety standards
and to make changes therein and that these standards have binding
legal force as minimum safety standards.

(52) 18 May 48: Board's responsibilities regarding ammunition handling
and shipping facilities in ports is shown in memo to ASA of
19 May 48.

(53) 16 Sep 48: Name of Board changed from Army-Navy Explosives Safety
Board to Armed Services Explosives Safety Board. New charter
became effective on 16 Sep 48.

(54) 1 Nov 48: Quantity-distance standaxds for mass detonating explo-
sives and ammunition were proposed by memorandum to the Board
members.

(60) 27 Apr 50: Board assumed task to survey and evaluate pieas and
wharves handlig explosives and ammunition and the preparation of
safety standards for piers and wharves.

(64) 21 Nov 53: DOD Directiv 5154.4, 21 Nov 53 is a new charter under
which Board was assigned to the Secretary of the Army Vice Chairman.
Munitions Board. Board's jurisdiction was extended and applies
wherever explosives are handled, transported, or stored by the
Departents of the Army, Navy and Air Force.

(69) 11 Oct 55: Following many Board meetings concerning quantity-
dis~.n~ ta~el f "- maada-c-natig~x2o:ve the thr-ee ser-Vices

were uable to aqre on the standards to be used. Chairman exer-
ciass his power of decision and submitted to the Board members a
meraand z containing these decisions.

Vol- II (11-26-56 to Mrch 1976)

(75) 7 Dec 56: Quantity-distance standards for manufact=uring, handling,
* and storage of mass-detonating explosives and ammunition were

published as DOD Direct-ive 4145.17, this date.

14



Table A-2 (Continued)

(80) 13 Mar 58: By memo to the Board members from the Chairman, ASESB,
the "Decision of the Chairman" was made to apply a minimum factor
of 50 for inhabited building distance tables to explosives in ships
and barges and for amounts over 500,000 lbs that are not in ships
or barges.

(83) 15 Oct 59: A Joint Army, Navy and Air Force Tec.hnical Bulletin
(Army TB 700-2) was issued under the cognizance of the ASESB on
"Explosives Hazard Classification Procedure." This bulletin
assures iuiform classification by the three Services.

(84) 23 Nov 59: DOD Directive 4145.18 (Quantity Distance Standards for
Pier and Wharf Facilities Handling Explosives and Ammunition) issued
over the signature of the Deputy Secretary of Defense.

(97) 30 Jul 62: By memo ASA (I&L) to ASD (I&L) recomended considera-
tion of assigning the Board to DOD. By memo of 1 Oct 62, ASD (I&L)
advised that the Charter of Board would be changed to assign the
Board to ASD (I&L) and a change in Charter was made by memo ASD
(Z&L) on 25 Oct 62.

(98) 9 Oct 62: At 216th meeting, outline appears of Chairman of Board
to effect that "...Board Members in this assignment are not, and
were never intended to be, direct and inflexible mouthpieces of
their respective services. A Board Member, under the Charter, has
the responsibility for hearing and evaluating all data available
from all sources (Service, industry, ete.) as it pertains to any
controversy in which either a Board decision or guidance is required.
The final decision, based on such data, may or may not coincide with
the previously expressed opinions of a given Service. A Board
Member must consider the broad aspects and implications of a 1roblem
as opposed to blindly accepting the possibly narrow views of a
-In rity and/or uninformed g_-op... .

(99) 25 Jul 63: DOD Directive 5154.4 was issued...and is a new Charter

I,' signed by Deputy SECOEU.

(101) 22 Oct 64: .Resiue of 229th Meeting of Board (8 Sep 64) reported a
Board approved change to DOD Directive 4145.18, Pier and Wharf[! Sandards. Change states: "These Standards are inapplicable to

namition or explosives stored in ships' magazines and inteded
for the service of 'he shipboard armament or aircraft. They do,

I however, apply to the loading, off-loading, stowing or shifting
of such amunition or explosives."

(102) Jan 66: Safety Manual for Siting, Construction, and EZUipping
Pier and Whar-f Facilities for Handling Explosives and Ammunition
was published.
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Table A-2 (Continued)

(105) 18 Aug 66: By memo, this date, Chaixman ASESB sent copies of
ASESS study report dated Jul 66 titled: "Bazrricade Effectiveness
Evaluatod from Records of Accidental Explosions."

(109) 10 Mar 69: DOD Inst 4147.27, DOD Ammunition and Explosives Safety
Standards, was issued over signature of ASD (I&L) and this instruc-
tion provided for a single DOD manual, 4145.27M, which consoli-
dated into one document all of the Board's Explosives Safety
Standards.

(110) 16 Apr 69: On this date Dep SECDEF approved office request placing
Chairman-, ASESB in Departent of Defense and assigned to the Office

(113) 4 Hay 71 Board unanimously adopted definitions for hazardous
fracents. A memo from Chairman to the I&L's of the military
departments explains the changes in standards required by these
new definitions.

(114) 23 Oct 71: New charter fur Board was signed this date by Deputy
SECDEP in form of DOD Directive 5154.4.

(115) 24 Apr 72: 261st meeting of Board concurred unanimously in tech-
nical decisionj which included: Cb) fragmentation hazards for
mass detonating ammunition.

(119) 18 Sep 73: US Navy requested the Board to consider exempting
tenders from quantity-distance standards. acard reached a deci-
sion that quantity-distance would continue to be applied to
destroyer and sub-arine tenders.

(122) 7 Mar 74: By memo for the General Counsel, CSD, this date, Chair-
man requested counsel's opinion on the confidentiality of the
minutes of the DDESB formal minutes.

(123) Jul 74: The new DOD Ammunition and Explosives Safety S andards
(DOD 5154.4S) was issued over the signature of DASD (I&H).

16



TABLE A-3. Data Extracted from Tndex to Meetings of DOESB*

TEERS

Board Members & Chairman Memo for ASD(I&L, subj: Exemption from
Application of Explosives Safety Quantity-Distanue Standhxds,
7 Nov 73 (decision by Board as result of 264th meeting) 14,628 * -

DASD(ZI&L) Memo for SecNav, subj: Application of Explosives Safety
Quantity Distances to Destroyer and Submarine Tenders, I. ec 73 14,630

Material used by Navy in giving presentation during Board Mtg
#264 14,632

Material used by Board staff during 264th Meeting 14,676

For material previous to 1973 on Tenders see "Q-D Standars for

Piers and Ships" and "Q-D Standards for Piers and Wharves"

Board Meeting #264, 5 Nov 73, to discuss exemption from application
of exDlosives safety cuantitv-distance standards 14,498

Chaisan message to Army, Navy, AF announcing Board Meeting,
12 Oct 73 14,600

Chairman message to LY SPEAR AND PUGET SOUND, subJ; Survey of
Tender Munition Facilities and Operations NORVA, 18 Oct 73 14,602

CNO message dtd 28 Sep 73, subi: Exemption from Application of
Explosives Safety Q-D Standards 14,605

ASD(IF&L) Memo for Chairman, subj: Exemption from Application..
18 Sep 73 14,612

Sec-Nav Memo for SecDef, subj: Exemptions from application of
e-plosives safety quantity-distance (ESQD) standards, 12 Sep 73 14,613

ASD(I&L) memo for SecNav, same subject, 18 Sep 73 14,621

DDESB memo for C4O, same subject, 25 Sep 73 14,622

( :%airman memo for Mr. Sheridan, same subject, 4 Oct 73 14,625

Mr. Sheridan memo for .r. Mendolia, same subject, 5 Oct 73 14,627

.Maintained by Secretary to Chairman, DDESB (see tex }.

**Numbers relate to pages in sequentially numbered volumes ".Minutes of

Meetings af COESB."
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Table A-3 (Continued) -

TORPEDOES

CVO LTR TO DDESB, subJ: Explosives Safety andling Arc for Torpedo
Evolutions, 29 Sep 76 17,526

Ltr to CNO, subj: Explosives Safety Quantity-Distance Requireme.nts
for Torpedoes, 28 Oct 76 17,527

1.8I

IiI

ii!-j
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Table A-4. Summary of Materials Reproduced from "Minutes of Meetings"
of DDESB*

Rspro? Vol and
Nubr** Pages*** C¢tmonts/Summary of Materials Reproduced

1 9, pp. Memorandum for Board Members from Chairman, ASESB,
3148-57 of 11 Oct 55. Subject: "Decision of the Chairman

in Which board Members are Not in Unanimous Agree-
ment With Peference to Inhabited Building Quantity-
Distance Tables for Mass-Detonating Explosives"

2 9, pp. Memorandum for Record from Chairman, ASESB, of
3190-1 12 Dec 55. Same as Repro #1

3 21, pp. Memorandum from Army Member to Chairman, ASZESB, of
8043a-b 10 Aug 65. Subject: Proposed Revision to Section

?V, Inclosuxe 1, DOD Directiv% 4145.17

4 21, pp. Memorandum from Chairman to Members, ASESB, of
8044-5 7 Sept 65. Subject: Proper Application of Pare-

graph V B DOD Directive 4145.17, (Incl 1)
December 7, 1956

5 22, pp. Memorandum from Chairman, ASES3, to Comander,
8407-9 US Naval Weapons Laboratory, Dahgren, Va. of

22 Ma&r 66. Subject: Development of Safety
Criteria Applicable to Fragment Producing Explo-
gives

6 29, pp. Memorandum for the ASESB from Chairman, af 11 June
11,894-6 70. Subject: Meeting # 228 of the ASESB.

7 31, pp. Letter to ASESB from Department of the Air Force,
12,534-40 HQ USAF, IGDSG (Deputy Znspector General for

Inspection and Safety, USAF, Norton Air Force
Base, Calif. 92409) of 10 Feb 71. Subject: pro-
posed Interim Chanje 1-5 to DOD Manual 4145.27M

a 31; pn. Drfitnioit±-, raUionales, and recommendations
12,542-5 regarding Interim Change 1-5 taken from Meeting

$260 of ASESB of 15 Apr 71.

'These materials are shown in Appendix 0 (see text).
**Sequence numer for book:ceeping purposes of this report.

S**Volume and page in "Minutes of Meetings" of DOESB.
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Table A-4 (Continued)

Repro Vol and
Ni.~ber Pages Comments/Sumnary of Materials Reproduced

9 31, Pp. Memorandum for Members from Chairmn, ASF-SB, of
12,6022-3 4 May 71. Subject: Protection from Fragments

aad Debris Resulting From Explogions

10 35, pp. DDESB Memorandm labeled DDESB/8L4"bjm of 20 Uay
15F223-9 74. Subject: Information on DOESE TOY Funding

11 41, pp. Memirandum for Secretaries of the Army, Navy, AF
17,522-3 from Frank A. Shrontz (ASD-I&L). Draft of 30

Sep 76. Subject3 Authority to waive Explosives
Safety Standards.

12 41, p.Memorandum for Members, DDESS, from Chaixman of
17, 525 13 Oct 76. Subject: Standardized Hazard Classi-

fication Information

13 41, p.Letter From Chief of Naval Operations to Chairman,
17D 526 IN= ~, 04' 2^7 Sep ""W Z a _1--6

Bandling Arc for Torpedo Evolutions

14 41, p.Letter from Chairman, DDESS, to Chief of Naval
17, 527 Operations (OP-04) of 25 Oct 76. Subjectx Explo-

sives Safety Quantity-0istance Remairements for
Torpedoes
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Table A-5. Technical Papers Published by the DDESB

Number Title and Identifying Information

TP-I The Present Status of the American Table of Distances.
AD 223339. 1 July 1945.

TP-2 The Missile Hazard from Explosions. AD 223340. 1 Dec 45

TP-3 Igloo Tests, Naval Proving Ground, Arco, Idaho, 1945.
AD 223341. Revised 6 Nov 47.

T2-4 Scale Model Igloo Maqazine Tests, Naval Proving Ground,
Arco, Idaho. AD 223342. Aug, 1946.

TP-5 Igloo .nd Revetment Tests, Naval Proving Ground, A;rco,
Idaho. AD 223343. Oct 1946.

TP-6 The Port Chicago, California Ship Explosion of 17 July 1944.

AD 223344. 1 MKar 1948.

TP-7 R. Ilsley, Glass and Plaster Damage From Small Explosions,
Armed Services Explosives Saf. y Beard, Washington, D.C.,
49 p, AD E37 835. 15 Mar 50.

TP-8 Theoretical Considerations and Quantity-Distance Separations
Reco.nded for Protection of Hazards from an Underground
Explosion, AD 287931. 1 May 1959.

TP-9 Siting Facilities For The Storage of Explosives/Pelxoleum, Oil,
Lubricant Products, Armed Services Explosives Safety Board,
Washington; D.C. AD S54 748L. 10 April 1969.

UNPUB R. 1lsley, Reappraisal of the American Table of Distances and
Reco=amnde Bases for Discussion, Modification, and Final
Approval of Ki nit Risk Distances for andlinq and Storing
Military Explosives and Ammunition. 1 July .948.

TP-10 M.C. Johnson, Methodology for Chemical Hazard Prediction,
Depax-=e-nt of Defense Explosives Safety Board. AD 008 159.
Oct 1974.

TP-l! Ccmputer Program for Predicting Casualties and Damage frou
Accidental -xp.losions. AD A012 847. May 1975.

TP-!2 Fragment and Debris Hazards. Department of Defense Explosives
Sa.fetyI Beard, Washingtzn, D.C. AD A013 634. Culy 1975.

21.
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Table A-6. Seminars Held by the Department of Defense Explosives safet

Board

number Title and Iden.ifying Info-mation

Minutes of the Explosives Safety Seminar on High-Energy Solid
Propellants held at the Naval Propellant Plant, Indian Head,
Maryland on 10-11 June l#59. Armed Services Eplosives Safety
Board, Wahington 25, D.C. AD 335 188. Tune 1959.

2 Minutes of the Second Explosives Safety Seminar on High-Energy
Solid Propellants held at the Redstone Arsenal, Huntsville,
Alabama on 12-14 July 1960. Armed Services Explosives Safety
Board, Washington 25, D.C. AD 332 709. July 1960.

3 Minutes of the Third Explosives Safety Seminar on High-Energy
Solid Propellants held at the Mission Inn, Riveruide, Calif.
on 8-10 Augus't 1961. AD 332 711. Aug 1961.

4 Minutes of the Fourth Explosives Safety Seminar on High-Energy
-Solid Propellants held at the Langley Research Center, Langley,
Virginia on 7, 8, 9 August 1962. AD 332 710. Aug 1962.

5 Minutes of the Fifth Explosives Safety Seminar on High-Energy
Solid Propellants held at the Miramar Hotel, Santa Monica,
Calif. on 20, 21, 22 August 1963. AD 346 196. Aug 1963.

6 S Minutes of the Sixth Explosives Safe _y Seminar held at Barksdale
Air Force Base, Shreveport, La. AD 456999. Aug 1964.

7 Minutes of the Seventh Explosives Safety Seminar held at Cocoa
Beach, Florida. AD 368 108. Aug 1965..

8 Minutes of the Eighth Explosives Safety Seminar held at Marshall
Space Flight Canter, Huntsville, Ala. AD 801 103. Aug 1966.

9 Minutes of the Ninth Explosives Safety Seminar, Naval Training
Center, San Diego, Calif. 15-17 Aug 1967, Armed Services Explo-
sives Safety Board, Washington, D.C. 20315. AD 824 044.
Aug 1967.

10 Minutes of the Tenth Zxplosives Safety Seminar, Louisville, Ky.
13-15 August 1967. Vol I, AD 846 612. Vol U. AD 394 775L.
(Vol 11, C0NFerCTZAL). Aug 196a.

11 Minutes of the Eleventh Explosives Safety Seminar, Memphis,
Tenn. 9-10 Sep 1969. Vol I AD 862 868L. Vol =. AD 861 893L
(Vol = is FO O). Sept 1969.

12 Minutes of the Twelfth Explosives Safety Seminar Held at the
Sheraton-Peabody Hotel, Memphis, Tenn. 25-27 Aug 1970.
AD 716 790. Aug 1970.
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Table A-6. (Continued)

Number Title and identifying Information

13 Minutes of the Thirteenth Explosives Safety Seminar. 'San Diego,
Calif. AD 890 544L. Armed Services Explosives Safety Board.
Washington, D. C. 20315. Sep 1971.

14 Minutes of the Fourteenth Explosives Safety Seminar. New Orleans,
La. AD 758 990. Nov. 1972

15 Minutes of the Fifteenth Explosives Safety Seminar held at
the Hyatt Regency Hotel, San Francisco, Calif. 18-20 Sep 1973,
Department of Defense Explosives Safety Board, Washington, D.C.
20314, Vol I AD 775 580. Vol II. AD 775 660. Sep 1973.

16 Minutes of the Sixteenth Explosives Safety Seminar Held at
Hollywood, Florida. Vol 1. AD A007 557. Vol I. AD A007 566.
Sep 1974.

j

17 Minutes of the Seventeenth Explosives Safety Seminar Held at the
Regency Znn, Denver, Colorado, 14-16 Sept 1974. Two Volumes
(No AD a"silrnations as yet). Sept 1976.

VI
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DETAILED SUMMARY OF DATA STUDIED IN THE DDESB
HISTORICAL VOLUMES ('MINUTES OF MEETINGS")

The 41 volumes containing well over 20,000 pages of text and com-
prising the unclassified volumes of the DDESB historical volumes were
studied to determine the events associated in any way with the origin
and subsequent modification of the ESQD rules. These volumes, commonly
referred to as "Minutes o Meetings" of the DDESB, contain deliberations
of Board meetings, summaries of many meetings, background information,
voluminous correspondence, formal documents (including early draft
versions), etc. Any such documents noted that seemed to be in some way
related to the subject topic were summarized (frequently abstracted or
paraphrased) and included in Table. B-I along with appropriate reference
data and document identification. Corresponding summary data also
appear for the four volumes containing classified data (including
restricted data) on the subject topic. These latter data (summarized
so as to be unclassified) are not-d in Table B-2. Especially significant
summary or explanatory materials noted were indicated by an asterisk in
the leftmost column, given a sequential "REPRO" (reproduction) number
and duplicated in full (with DDESB approval and assistance) in Appendix D.
Additional details relating to this extremely comprehensive study of the
historical volumes of the DDESB are given below.

In studying and summarizing the relevant data in the 41 historical
volumes noted above, the most recent volumes were studied first (and
more thoroughly). In general, more notes were taken rather than less so
as to generate as complete a stmmary as possible. Information relating
to DDESB accident investigations were noted primarily to indicate certain
conflicts that have arisen over the years between the uniformed Services
am4 the Board relating to ESQD standards. This was also done to illus-
trate the long-standing nature of these difficulties. This was especially
tr-ie in cases where the Service had built-up facilities in populous areas
(often for an older Sevrvice, Army or Navy), usually when a town grew
close to or around a military installation.

It should be noted that the "verbatim transcripts" of the DDESB
occasionally will have lapses and/or omitted material. This occurred
when (1) tbhe tape record used in recent years failed to orerate properly
or (2) portions of Board meetings were held "off the record."

A document in the DDESB historical record may be referred to several
times. This might occur if work was being done on various draft versions,
if iz was included in a year-end sumary submitted to the Deputy,
Assistant Secretary of Defense (Installationz and Housing (DASD (I+H)),
or because resolution of a certain issue was difficult to obtain and
the subject had to be raised more than once. Such redundancy is Teflected
in Tables B-I and B-2 and is an accurate indication of the underlying
historical files of the DDESB.

25
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One should be careful in studyin2 the 41 hz-coric-l volumes of
the DDESB (as was the author, in his 3ummary shown a3 Tables B-I and
&-2) not to try and prove a preconceived case by drawing upon out-of-
context statements made in the verbatim transcripts of Board meetings.
Such meetiugs, on occasion, may involve quite heated' discussion;
further, some individuals may be in conflict with one another and
speaking only to their own momentary self-interest or relative to their
individual experience. While verbatim transcripts are invaluable in
filling in the background related to a given topic, the final Board
actions are of more lasting value for this study.

Occasionally, items noted in the Board deliberations were followed
over timeless because of their relevance to the subject topic and more
because of the light they shed (1) into the way Board meetings were
held, (2) concerning procedires adopted relating to changes in Board
regulations, (3) into interactions between Board members.with each
other as well as their reaction to special Service problems, or (4) for
some special reason that seemed at least tangentially related, to the
subject topic.

26
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Table B-2. Data Related to Explosives Safety Quantity-Distance
Rules Extracted From Classified DDESB Official
Historical Volumes

Reference Document Fact/Datm (usually abstracted
Vol/Pp/Date Identification and/or paraphrased)

CONF/12,819/ Memo for DASD Memo deals with draft proposed memo from
14 Dec 71 (I&H) from Chmn, ASD (I&L) to ASN(I&L) dealing with home-

DDESB port berthing of ammunition ships. Makes
minor changes to suggested memo of ASD
(I&L) on subject topic.

CONF/12,821- Memo from ASD Letter relates to discussion and corres-
2/23 Dec 71 (I&L) to pondence regarding the problem of berth-

ASN(I&L) ing ammunition ships. Lists three actions
to be taken in regard to problem: program
should include preparation of an estimate
of cost for land and easements for meeting
criteria of DOD Inst 4145.27-M and pro-
viding a much higher degree of protection
to the public.

COONT/3;086- Memo from Ch n, Memo deals with studI of am-unition ship
9/15 Sep 72 DDESB to DASD homeporting. This memo deals with a review

(1&L) and comments on Navy's study of ammunition
ship homeporting. Long range recommenda-
tions are to expand study on ammunition
ship berthing.. .and to zelect one location

ron each cost for multiple ammunition ship
berth (6-12) facilities.

CONF/13,104- Memo for DASD(I Memo deals with proposed draft letter to
9/26 & 27 Oct &H)from Cl-zn, Asst SECNAV on AE homeporting. Attached
72 DDESB to memo is original draft presented on

pp 13,106-9.

CONF/14.498- Verbatim Trans- Purpose of meeting is to allow Navy to pre-
14,599/! cript, DDESB sent briefing to Board on particular types
Nov 73 Meeting #264 of Nat, ships, submarine tenders, and des-

troyer tenders concezning which an issue
has been raised in the application of
quantity-distance standards. Supplemental
materials related to this meeting appear on
pp. 14,642-67.1 CONF/14,967- Memo between Memoranda relate to homeporting of commis-

85/13 Jun 73 ASN(I&L),ASD sioned naval ammunition cargo ships;
to 27 Nov 73 (I&L) mentions current status of problem.
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Table B-2. (Continued)

Reference Document Fact/Datum(Usually abstracted
Vol/Pp/Date Identification and/or paraphrased)

CONF/14,986- Memo for DASD Memo deals with homeporting of commissioned
988/26 Feb 74 (I&L) from naval ammunition cargo ships and gives

Cbmn, DDESB Board's view on current status of problem.

CONF/15,043- Verbatim Trans- Meeting was called to consider Navy request
15,151/6 Mar cript, DDESB for facility siting at less than explosives
74 Meeting #267 safety standards. Material was of classi-

fied material since it pertained to readi-
ness of forces and entire proceedings were
classified CONFIDENTIAL.

2II
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APPENDIX C

INDEX TO STBJECTS DISCUSSED IN DDESB HISTORICAL VOLUMES

Since late in the 1940's, the Secretary to the Chairman, DDESB,*
has maintained and continually updated a subject-matter index of the
data contained in the 41 Board historical volumes studied. Those index
cards relating to volumes dated 1946 onward are filed separately at the
DDESB from those up to and including the year 1945, but all are under
the supervision of the Secretary to the Chairman.* Data on these cards
are unclassified. Information reported on index cards titled "TENDERS"
and "TORPEDOES" was previously summarized in Table A-3. The headings
on all these cards are shown alphabetically below in Table C-1. Cards
from 1946 to the present appear on pages 206 to 223, inclusive; up to
and including 1946 on pages 224 to 229, inclusive.

Ij * Personal Communication: Ms. B. J. Mast, Office of the Chairman,
DDESB, 31 January 1977.
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Table C-i (Continued)

ARMCO MAGAZINES
ARMY AMMUNITION MAINTENANCE FACILITY
ARMY MEMBER, DDESB

ASSISTANCE OFFERED TO SERVICES
ATKINS, CAPT G.T., USN

ATLAS-TITAN
ATOMIC WEAPONS STORAGE FACILITIES
ATTORNEY GENERAL
AUGMENTATION OF SECRETARIAT
AVALANCHE CONTROL

AVON PARK BOMBING RANGE
AZORES

B

BADGER ARMY AMMUNITION PLANT
BADLANDS AIR FORCE RANGE, SD
BALBOA, C.Z., NAD
BANGORR, WASHINGTON
BARRICADES

BARTLETT, CAPT BRADFORD, USN

BAYONNE, NJ, MILITARY OCEAN TERMINAL
CAMP BEALL, CA
BEAVER, OREGON

BELGIUM

BENECIA ARSENAL

BENIGNO, LTC B.B., USAF
BENSON, ARIZONA

BERMUDA, U.S. NAVAL STATION
BERTHING OF AMMUNITION SHIPS

BIG MOMMA

BIG PAPA
BIRETTA, COL A.A.

BISHOFF, FREDERICK M.
BLACKBURN, JAMES W.

BLACK HILLS ORDNANCE DEPOT
BLAST INSTRUMENTATION OF MISSILE TEST AND LAUNCH STANDS

BLAST LOADING, EFFECT ON STRUCTURES AND VEHICLES
FORT BLISS, TEXAS

4BOARD MEMBERS RESPONSIBILITIES
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Table C-1 (Continue-,

BOMARC
BOMB THREATS
BOSSIER BASE
BRAITHWAITE, LA
BREEDING, MR. CHARLES A.

BRIEFING OF DEPUTY ASSISTANT SECRETARY OF DEFENSE (P&I)
BROBST, COMDR WILLIAM A., USNR
BUCKLEY FIELD, COLORADO
BUDGET
BURDEN, CAPT JAMES D., USN

BURIED AMMUNITION, EXPLOSIVES AND HAZARDOUS MATERIALS
BURNING GROUND PROCEDURES

c

CAERWENT STORAGE AREA, UK
CAMERON, COL WILLIAM III, USAF
FORT CAMPBELL, KY

FORT CAMPBELL
CANCER, INCREASED INCIDENCE OF

CANNON AFB
CARBONYL CHILORIDE
CARIBBEAN
CARNEY'S POINT, NJ, E.I. DU PONT DE NEMOURS & CO PLANT
CAST LOADED MINE CASES

CASTNER RANGE
CAVE STORAGE
CAVEN POINT, NY
CBR AGENTS
CHIRMAN'S ANNUAL REPORT

CHAIRMAN' S DECISIONS
CHARLESION, SC
CHARTER
CHEATHAM ANNEX
CHEMICAL

CHEMICAL & BIOLOGICAL
CHEMICAL WARFARE
CHEMICAL CORPS
CHEMICAL FUZE
CHESTERTOWN, MD, EXPLOSION
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Table C-I (Continued)

CHINA, REPUBLIC OF
CINCPAC

CIVIC GROUP VISITS
CIVIL DEFENSE

CLASS 7 MATERIAL

CLASSIFICATION YARDS
COAST ARTILLERY
COAST GUARD
COLORADO

COMBATANT SNIPS

C:MMENDATION, LETTER OF
COMMERCIAL EXPLOSIVES, SHIPMENT OF THRU NAVY FACILITIES
CONCORD, CA
CONCORD, NEW ORLEANS POE

CONFIDENTIALITY OF MINUTES OF DDESB FORMAL MEETINGS

CONNELLY, JOHN W.
CONSOLIDATED STORAGE OF AMMUNITION
CON=OLIDATION OF DOD DIREC AM -NS'1?zCT= S
CONSTRUCTION CONTRACTOR PERSONNEL ON MILITARY RESERVATIONS
CONSTRUCTION PLANS

CONSULTANTS
CONTAINER CONCEPT FOR SHIPPING HAZARDOUS MATERIALS
CONTAMINATED LANDS

CONTRACTORS SAFETY MANUAL
CONTRACTS

CONWAY, COL H.J., USA
CAMP COOKE, CA
COOPER, COL E.B., USAF
COORDINATION WITH ASESB
CORAK, COL GEORGE J., USAF

.: C~Om=1-- O^ -UANCE A,

CORRELL, COL PAUL P., USAF
COSTABILE, COL R.C., USA

CRANE, INDIANA, USNAD
CAMP CROFT

CUBI POINT, NAVAL AIR STATION, P.I.
CULEBRA (ISLAND), PUERTO RICO
CURRENTS, COL RONALD B., USA

[ . CURRENT STATUS OF EXPLOSIVES SAFETY
FORT CUSTER, MICHIGAN
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Ta].e C-I (Continued)

DAHLGREN, VA NAVAL WEAPONS LABORATORY
DASA
DAVIS, CAPT G.J., USN
DCAS
DDESE- MEETINGS, MISSION, DUTIES, ETC.

DDESB - MEMBERSHIP
DDESB - NAME
DDESB -ORGANIZATION
DDESB - PERSONNEL, ETC.

DDESB - RELATIONSHIP WITH OTHER AGENCIES

DEEP WATER DUMP OF MUNITIONS
DELONGE, LTC M.E.
DELUGE SYSTEMS

DEMILITARIZATION
DENVER, CO

DENVER RESEARCH INSTITVTE
DETONATOR TEST PROTECTIVE SHIELDING

L- FORT DETRICK, MD

DICK, MR. F.F.
DISPOSAL OF LAND HELD BY NAVY

DISPOSAL OF MUNITIONS
DISSEMINATION OF NON-REGULATORY INFORMATION
DISTRICT OF COLUMBIA
DIVIDING WALLS
DXA (DEFENSE NUCLEAR AGENCY)

DOD ADOPTION OF THE NON-NUCLEAR SAFETY GROUP CONCEPT
DOD AMMUNITION AND EXPLOSIVES SAFETY STANDADS
DOD DIRECTIVES AND INSTRUCTIONS

* DOD EXPLOSIVES SAFETY REQUIREMENTS
DOD SAFETY POLICY

DREYER. CAPT O.F., USN
DSA
DUAL-PURPOSE ELECTRONIC DEVICE
DULUTH INTERNATIONAL AIRPORT, MINNESOTA
DYNAMITE

E

EARLE, NJ, NAVAL AMUNITION DEPOT
EARTH FILL IN BARRICADES
EINSEL, COL DAVID W., JR., USA
ELECTRICAL TRANSMISSION LINES

ELECTRO-EXPLOSIVE DEVICES
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Table C-i (Continued)

ELECTROMAGNETIC RADIATION HAZARDS
ELLSWORTH AFB, SOJTH DAKOTA
ELWELL, COL R.L., USAF
EMIG, LTC N.M.
ENABLING LEGISLATION

ENDSLEY, MR. DONA4D E.
ENVIRONMENTAL
ENVIRONMENTAL DIFFERENTIAL PAY PLAN
EOD SCHOOL, NPP INDIAN HEAD, MD
EVANS, LOUIS C.

EXCESSIVE STORAGE OF MASS DETONATING AMMUNITION (DOD LIMITATIONS)
EXPLOSION EFFECTS CALCULATOR
EXPLOSIVE FILLS
EXPLOSIVE SAFETY CONTROL

F

FACILITIES FOR UNLOADING AMMUNITION
FAIRFIELD-SUISUM AFB, CA
FALL-OUT SHELTERS
FEAZELL, G.L.
FEDERAL...

FEDERAL REGISTER
FIELD STORAGE OF AMMNITION
FINCKE, COL R.T., USAF
FINLAND
FIRE BOAT/TUG REQUIREMENTS

FIREFIGHTING INSTRJCTIONS
FIRES AND EXPLOSIONS
FLACK, D. WAYNE
FLOETE MEMORANDUM
FLUOROLUBE

FLYING GLASS HAZARD
FOREIGN NATIONALS
FORRESTAL, USs
F (AGMENTATION
FRAGMENT HAZARDS FROM SMALL QUANTITIES OF CLASS 7 MATERIAL

FRANCE
FRESNO MUNICIPAL AIRPORT, CA
FUEL/AIR MIXTURES
FUNDING, RDT&E
FUNDING, TDY

FUZE, CHEMICAL, M600
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Table C-i (Continued)

G

GAGES
GAYLER CAPT E.R., USN
GEARHART-OWEN INDUSTRIES, INC.
GEHRING, MR. J.H.
GERMAN BUNKERS

GEF4ANY
GILLESPIE, COL K.W.
GLASS AND PLASTER
GOLDENBERG, COL SAM, JR., USAF
GOODELL, COL J.B., USA

GORNALL, COL JOHN L., USAF
GRANDFATHER CLAUSE
GREEN BOOK
GREENVILLE AFB
GRENADE RANGES

GRIFFIN, CAPT JOHN J.
GRIZZLY BAY, MONTEZUMA SLOUGH AND PROTRERO HILLS
GROTON, CONN, NAVAL SUBMARINE BASE
GROUNDING OF RAILROAD TRACKS
GSA 11508 ACTIONS

GSA LAND ACTIONS
GUAM
GUANTzOLMO B/Y, CUBA, NOB
GUIDED MISSILE PROPELLANTS

H

HOUSE DOCUMENT 199
H.R. 323
H.R. 18912
H.R. 4020
H.R. 4591

HALL, COL DALE C., USA
HALL, CCMMODORE NORMAN B., USCG
HAMILTON, ANDREW W., COL, OC, USA
HARBOR DEFENSE
HARDIN, COL HAROLD F., JR, USA
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Table C-I (Continued)

HARRIS, HENRY F.

HASTING, NEBRASKA, NAD
HAWAIS
HAWKINS POINT, BALTIMORE, MD
HAWTHORNE, NEVADA, NAD

HAYDEN, COL CHARLES W., USA

HAZARD CLASSIFICATION OF EXPLOSIVES
HAZARDS REDUCTION "WORK GROUP
HAZARDOUS WASTE MANW'EMENT ACT
HEALTH AND SAFETY CRITERIA

HEINRICH, MAJ ERICK, ORD CORPS, GERMAN ARMY
HELFRICH, C PT N.A.
HERR-ING, CAPT L.R., USN
HERRING, VERNON H.
HICKS, COL STANFORD R., USA

HIGH EXPLOSIVE YIELD TESTS

HIKEL, COL T.R., USAF
HILL AFB, UTAH

L HILLYER, LTC W.K., USA?
HOLLY, COL GEORGE J., JR., USA

HOLM, LTC C.P.
HOLSTON ORDNANCE WORKS, TENN
HOMEPORTING OF AMMUNITION SHIPS
HORSESTALL STORAGE (AIR FORCE)
HOWARD, CAPT JOHN N., USN

HUFFMAN, COL JAMES P., JR., USAF

I

ICC
IGLOO

ILSLEY, DR. RALPH
IMPLEMENTATION OF CHARTER BY SERVICES
INDIPNA ARMY AMMUNITION PLANT

INDIAN 1EAD, MD, NPF
INSTRUCTIONS FOR COMMANDERS OF AIRCRAFT C DRIVERS OF MOTOR VEHICLES

TRANSPORTING EXPLOSIVES AND CERTAIN OTHER DANGEROUS ARTICLES

INTENT OF CONGRESS
INTERCHANGE POINT
INTERIOR DEPARTMENT
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Table C-i (Continued)

INTERDEPARTMENTAL SAFETY COUNCIL
INTERMOUNTAIN RESEARCH AND ENGINEERING CO., INC.
INTERI-SERVICE TACTICAL FACILITIES AND INTER-SERVICE OR CONTRACTOR

SUPPORT FACILITIES
IOWA ARMY AMMUNITION PLANT
ITALY

JANAF SOLID PROPELLANT SAFETY PANEL
JAPAN AND KOREA
JENKINS, CAPT WALTER T., USN
JOHNSON, CAPT RICHARD E., USN
JOHNSTON ISLAND

JOLIET ARSENAL
JUDSON, COL R.R., USA
JUSTICE DEPARTMENT

K

KANSAS ARMY AMMUNITION PLANT
KARNS, CAPT F.D., JR.. USN
KELLEY, PHILILP G., jR., COL, USA
KENNCO
YENIL, NJ

IKEYPORT, WLSBC2A NAVAL TORPEDO STATIC:,
KEY WEST, FL
KINDLEY AIR FORCE BASE, BERMUDAKING, CAPT G.E., U-SN

~KINGGS BAY, GA

KIRKPATRICK, MR. M.D.
SKIRTLAND APB, NEW MEXICO

KLEZN, MR. E.L.
,) . KLEIN, CAPT PETER R.,. USN

KIUAPPA AND BEAVER, OREGON

" KNUTSON, CA.T DONALD W., USN
KOREA

L

LAGUARDIA AIRPORT, ITY
LAND RELEASE
LAUNCHINGS, MISSILE
LAU14-C.HING PADS
LECHLEITER, CXPT MARK B., USN
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Table C-1 (Continued)

LEAVOUR, CAPT WM. R., USN
LEGAL GUIDANCE
LIBYA, WHEELUS FIELD
LIGHTNING PROTECTION

LIQUID PROPELLANTS

LONE STAR ARMY AMMUNITION PLANT, TEXAS
LONG BEACH, CA
LONGO, COL VITO, USAF
LONGVIEW, WASHINGTON
LOS ALAMOS SCIENTIFIC LABORATORY, NM

LOS ANGELES PORT
LOSS OF LIFE THROUGH MAJOR EXPLOSIONS
LOUISIANA ARMY AMMUNITION PLANT
LOVELANC, NM
LOWRY AFB

L mc

McALESTER, OKLAHOMA, NAVAL AMMUNITION DEPOT
MCCANTS, LELAND S., COL, USAF
FORT McCLELLAN, ALABAMA
McNAMARA, FREDERICK N.

M

M.117 BOMBS
M-55 ROCKET
MR 48
MK 81 AND 82 BOMBS
MAGAZINES

MANDREL REMOVAL
MANUAL FOR DESIGN OF PROTECTIVE STRUCTURES| MANUJACTUE...

MANUFACTURING SITES, ZONING FOR
MARE ISLAND, CALIFORNIA, NAVAL AMMUNITION DEPOT

MARINE CORPS

MARSH, HENRY N.
MATS
MAXWELL, MR. O.D.
MAY, LTC RICHARD H. , USAF

J
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Table C-i (Continued)

MAYPORT, US NAVAL STATION, FLORIDA
MB-I ROCKETS
FORT MEADE, MD
MEARLS, LTC W.J.
MEETINGS OF ASESB

MELVILLE, R. I.
MILES, COL F.H., JR.
MILITARY AIR TRANSPORT SERVICE
MILITARY TRAFFIC SERVICES
MILLER, COL H.E.

MINES
MINIMUM TEST CRITERIA

MOBILIZATION PLAN
MODULE STORAGE (BIG PAPA, SEA REVETMFNTS, ETC.)
MODERNIZATION OF AMMUNITION PLANTS

MKILTEO, WASHINGTON
MULLANE, LT COKDR, L.W.

MUNITTONS BOARD
MUNITIONS CARRIERS INTERCHANGE POINT

NASA
NATIONAL ADVISORY COI4TTEE FOR AERONAUTICS
NATO
NAVY
NAVY STAFF MEMBER, DDESB

NEW LONDON, CONN
NEWMARK REPORT
ITEW ORLEANS, LA, PORT OF
NEWPORT, RI, NTS
NEW YORK ACADEMY OF SCIENCES

NEW YORK CITY
NEW YORK 72ORT
NIKE HERCULES
NIKE SPRINT
NIKE SITES

NON-UNIFORMITY IN SERVICE REGULATIONS
NORFOLK, VA
NORTON, AFB, CA
NOTIFICATION OF SECRETARIES OF HAZARDS
NUCLEAR POWER PLANTS
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Table C-1 (Continued)

NUCLEAR SAFETY WORKING GROUP

0

OAHU, T.H.
O'BRIEN, LTC L.M., USAF
OCCUPATIONAL SAFETY & HEALTH ACT (OSHA)
OCEAN DISPOSAL OF MUNITIONS
OKINAWA

OLSEN, CAPT L.R., USN
OUTDOOR STORAGE
OVERSEAS SHIPMENTS
OVERSEAS STANDARDS
OVERSEAS SURVEYS

OXIDIZERS & FUELS

P

PANAMA CANAL ZONE
PATTERSON-MOOS DIV., UNIVERSAL WINTING CDRP.
PEARL HARBOR COMPLEX, HAWAII
PENTOLITE LOADED AMMAUNITION
PERRIS, LTC WALTER H., USAF

PERSON, COL HERBERT C.
r!TTEBONE, CAPT E.R., USN
PHARES, CAPT J.L., USN
PHILIPPINE ISLANDS
PICATINNY ARSENAL

P & W EVALUATIONS

PIERS AND WHARVES MANUAL
PIGGY-BACK
PINE BLUFF ARSENAL, ARANSAS
PINECASTLE ELECTRONIC WARFARE RANGE COMPLEX

PLACARDING
PLASTER
PLUM TREE ISLAND BOMBING RANGE
POIAR-I' SUBMARINE (SSBN)
POLICY

POL STANDARDS
PORT CHICAGO, CA

PORT FACILWIIES

PORTUGAL
POSEIDON
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Table C-1 (Continued

POTRERO HILLS, MONTEZUMA SLOUGH AN4D GRIZZLY BAY, CA

POWER LINES
PRAIRIE FLAT
PRIVILEGED BOARD RECORDS
PROBLEMS ENCOUNTERED BY CONTRACTORS

PROPELLEX CORP., EDWARDSVILLE, IL
PROTECTIVE BARRIER SYSTEM FOR MUNWITIONS STORAGE
PROTECTIVE CONSTRUCTION POLICY TO BE APPLIED IN RFVIEW OF SITE PLANS
PUERTO RICO

Q-CLFHARANCE
Q-D STANDARDS FOR AIRCRAT RUnWAYS
Q-D STANDARDS FOR AMMUNITION AND EXPLOSIVES
QUANTITY-DISTANCE STANDARDS FOR INTERCHANGE, CLASSIFICATION & HOLDING YARDS
Q-D STANDARDS FOR PIERS AND SHIPS

Q-D STANDARDS FOR PIERS AND WHARVES
QUARRY BLASTING
QUEEN, WALTER G.
QUIz-N, CAPT JOHN, USN

R

RADFORM AAP, VA
RADIO-FREQUENCY HAZARDS
RAIL CARS TRANSPORTING CLASS A EXPLOSIVES
RAIL LADING AND UNLOADING
RAILROADS

RAMEY AIR FORCE BASE, P.R.
RANGE SAFETY CRITERIA
RARITAN APRSENAL
REDSTONE ARSENAL
REDUCTION OF HAZARDS

REED, COL C.S., USA
R EGROUPING OF AMMUNITON
REPORTING PROCEDURES
RESEARCH PROGRAM

RESTORAGE

2
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Table C-i (Continued)

RETROGRADE MOVEMENT OF MUNITIONS

RETURNED AMMUNITION
RHODES, COL CHARLES W., USAF
RICHARDSON, COL JOSEPH M., OC, USA
FORT RILEY, KANSAS

RINGSBY TRUCK LINES
FORT RITCHIE, MD
ROCKET, 3.5 INCH M28
ROCKETS
ROCKET CATAPULT MK 1

ROCKY MOUNTAIN ARSENAL
RODMAN, C.Z., NAVAL STATION

ROGERS, MR. JESSE S.
ROSEBURG, OREGON
ROSEVILLE, CA

ROYLANCE, MR. HERBERT M.
RUSHING, J.D.

S

S. 2074
S STRUCTURES
SAC SATELLITE BASING - NEW LOOK II
SAFETY DISTANCES
SAFETY & HEALTH ACT

SAFETY RULES FOR PEACETIME OPERATIONS
SAIPAN
SAMOA
SANDIA BASE, NEW MEXICO

SAN DIEGO, CA
SAN FRANCISCO, CA, PORT

SAVAGE, W.R.

SAVANNA ORDNANCE DEPOT
SCIENTIFIC PANEL

SCRAP MATERIALS
SEAFARER
SEAL BEACH, CA, NA&ND
SECURITY
SELLA BAY, GUAM
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Table C-1 (Cc.ntinued)

SEMINAR
SEPARATION OF STACKS OF HE PROJECTILES
SEPARATION OF STANDARD IGLOO MAGAZINES
SEQUENTIAL EXPLOSIONS (DETONATIONS)
"SERIOUS"

SHIPMENT OF EXPLOSIVES
SHIPPING CONTAINERS
SHIPS
SICILY
SIERRA ARMY DEPOT, CA

SIGNIFICANT ACTIVITIES, REPORT OF
FORT SILL, OKLAHOMA
SIMULTANEITY
SINGLE MANAGER ASSIGNMENT FOR CONVENTIONAL AMMUNITION
SINGLETERRY, MR. C.C.

SITE PLANS
SMALL ARMS AMMUNITION AND EXPLOSIVES
SMITH. mR: C.B.
SMOKELESS POWDER
SOLID PROPELLANTS

SONIC BOOM

SOUTH AMBOY

SOUTH DAKOTA
SOUTHEAST ASIA
SOUTHERN PACIFIC TRANSPORTATION COMPANY VS JOSEPH PUJALS ET AL

SPAIN
SPALDING, LT COMDR J. C
SPECIAL INSTRUCTIONS FOR COMMANDERS OF AIRCRAFT AND DRIVERS OF MOTOR

VEHICLES TRANSPORT1N4G EXPLOSIVES AND CERTAIN OTHER DANGEROUS ARTICLES
SPECIAL INSTRUCTIONS FOR DRIVERS OF MOTOR VEHICLES AND COMMANDERS OF

AIRCRAFT TRANSPORTING EXPLOSIVES AND CERTAIN OTHER DANGEROUS ARTICLES
SPECIAL REGUATIONS

SPECIAL WEAPONS

SPRINKLERS, AUTOMATIC
STANDARD SYSTEM FOR TYPE CLASSIFICATION OF EXPLOSIVE STORAGE STRUCTURES
CAMP STANLEY, SAN ANTONIO, TEXAS
STANLEY, COMDR JOHN T.

STATE LAWS
STATUS OF EXPLOSIVES SAFETY

STEEL ARCH IGLOO TESTS
STILLMAN, CAPT CARL F., USN
ST. JULIENS CREEK, VA, NAVAL AMMUNITION DEPOT
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Table C-I (Continued)

STORAGE OF EXPLOSIVES AND AMMUNITION
STORAGE OF MUITIONS IN GERMAN MAGAZINES
STRADLEY MAGAZINES
SUBDIVIDED IGLOOS
SUBMISSION OF SITE PLANS

SUNNY POINT OCEAN TERMINAL, NC
SUPPORT FACILITIES AND TACTICAL FACILITIES
SURPLUS MILITARY EXPLOSIVES
SURVEYS

T

TAB VEE SHELTERS PROGRAM IN USAFE
TAIWAN
TECHNICAL INFORMATION BULLETINS
TECHNICAL PAPER
TELEPHONE NOTIFICATION OF FIRES AND EXPLOSIONS

TENDERS

TERLIZZI, MR. P.M.
TERMINAL FACILITIES GUIDE
TERRITORIAL JURISDICTION

TERRORIST THREATS
TESTS
THAILAND
THEODORE, ALABAMA, NAVAL MAGAZINE
THERMAL EFFECTS STANDARDS

THIOKOL CHEMICAL CORP
FORT TILDEN, NEW YORK
TIMOES, LTC CHARLES J.
TINIAN ISLANDS
TITAN

TNT BLOCKS
TNT EQUIVALENCIES
TOBAR, NEVADA
TOOELE ARMY DEPOT, UTAH
TORPEDOES

TOWNES, LTC MORTON E.
TOXICITY
TRAILERS-ON-FLAT CARS
TRAINING PROGRAM
TRANSFER OF SEACOAST AMMUNITION
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Table C-I (Continued)

TRANSPORTABLE DISPOSAL SYSTEM
TRANSPORTATION OF DANGEROUS ARTICLES BY AIRCRAFT
TRANSPORTATION OF EXPLOSIVES
TRAVEL
TRAVIS AFB

TRIDENT
TRINIDAD
TRI-STATE MOTOR TRANSIT COMPANT
TRUCK INSPECTION FORM, DD 626
TRUC., INTERCHANGE YARDS, Q-D STANDARDS FOR

TRUST TERRITORY PACIFIC ISLANDS
TUBBS ISLAND, CA

TULALIP AMMUNITION AND BACKUP STORAGE DEPOT
TURKEY

U

UNBARRICADED INHABITED BUILDING DISTANCE

UNDEIGROUND STORAGE

UNEXPLODED ORDNANCE
UNIFORM DEPARTMENT OF DEFENSE HEALTH AND SAFETY CRITERIA

UNIFORM STATE LAW FOR EXPLOSIVES
UNITED KINGDOM

UNITED NATIONS ORGANIZATION
URBANNA, OHIO
URS CORPORATION

USARPAC
UTAH
UTILITIES IN AMMUNITION STORAGE AREAS

V

VESSELS ARRIVING U.S. PORTS WITH AMMUHIT!ON CARGOES - DISCHARGE OF
VETERANS ADMINISTRATION MEMBER
VICKSBURG CHEMICAL COMPANY
VIETNAM

W

WAIVERS
WALKER, CAPT EDWARD K.

WALSH, MAJ FRANK 7.
WAR ASSETS ADMINISTRATION
WARD, LTC N.P.
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Table C-I (Continued)

WATSON, COL G.G., USA

WATTS, LTC R.S.
WEAPONS SENSITIVITY HANDBOOK
WEINWOTH, MAX
WELLER, MR. W.G.

WELLS, LTC A.C., JR.
",X-LS, LTC HAROLD E., USAF

' ERN PACIFIC RAILROAD
VERVELT, CAPT JOHN D., USN

WiITE, LTC LESLIE M., USAF

WHITE SANDS PROVING GROUND, NM
WHITTEMORr, COL KENNETH S., USA
WIESENBERG, WILLIAM M.
WIGGER, GEORGE F.
WIGHT, RICHARD L.

WORK GROUP - ASESB
WORK GROUP TO DETERMINE THE EFFECTS OF ACCIDENTAL EXPLOSIONS ON ENVIRONMENT,

AND TO DEVELOP MEANS TO REDUCE HAZARDS TO PERSONNEL & DAMAGE TO
FACILITIES

WORK GROUP TO DEVELOP UNIFORM TRANSPORT PLACARDliNG SYSTEM - =LX OSIVES
AND DANGEROUS MATERIALS

WORK GROUP ON MINIMUM TEST CRITERIA FOR SOLID PROPELLANTS
WORK GROUP ON Q-D STANDARDS FOR BULK STORAGE OF LIQUID PROPELLANTS

WORK GROUP FOR REDUCTION OF HAZARDS
U WORK GROUP TO STUDY Q-D REQUIRENTS FOR LARGE SOLID PROP

MISSILE MOTORS

WORK GROUP FOR REVISION OF FIRE-FIGHTING INSTRUCTIONS FOR MILITARY
AMMUNITION AND EXPLOSIVES DURING TRANSIT

WORK GROUP FOR THE REVISION OF AMU1NITION HAZARD CLASSES
WORTHING, COL LEIGH W., USA

X,YZ

YORN-XT, VA, NMLAV._ MINE DEPOT
YURT MAGAZINES
Z-I ATOMIC WEAPONS STORAGE FACILITIES
ZONING FOR MANUFACTURING SITES

NOTE: INDEX CARDS UP TO AND INCLUDING 1945 HAVE BEEN REMOVED FROM THE BOX
LOCATED NEAR THE DESK OF THE SECRETARY TO THE CHAIRMAN, DDESB, AND
PLACED IN BOTTOM DRAWER, SAFE #100. THIS WAS DONE TO MAKE ROOM FOR
MORE CUIRNT MATERIALS. THESE CARDS ARE, HagEVER, UNCLASSIFIED AND
THEIR HEADINGS APPEAR ON THE FOLLOWI'ri PAGES.
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Table C-1 (Continued)

A

ABERDEEN, WASHINGTON
ANNISTON ORDNANCE DEPOT
APMY AMMUNITION
ARMY GROUND FORCE INSTALLATIONS
ATLANTIC COAST PORTS

B

BACK-UP DEPOTS
BAKER, LTC A.L., TC, USA
BAKER, CAPT ROBERT D.
BAKER, LT W.P.
BALDWIN, L. 1. , NOP

BALTIMORE
BANDHOLTZ, MAJ C.H.
BARKSDALE FIELD

BATIQUITOS LAGOON
BEAVER, LT JAMES A.

BI-MONTHLY REPORTS OF PROGRESS
BOMBAY DISAS'..R
BOSTON POE
CAMP BOWIE

BPiERTON, WASHINGTON, NAD
BRICKER, BRIG GEN E.D., USA
BRICKER, COL EDWIN L.
BROOK, LT <J.G.) ERNEST A., USN
BROOKLYN BASE PORT OF EMBARKATION

BRUNS, COMR H.F. (CEC) USN
BUELL, LTC R.C.
BUNZE, MAJ HARRY F.
BURRELL, COMDR GLENN S. (CEC) USN
RUS1 AILV R. -NITION STORAGE PRtOTECT, EDGEWOOD ARSENAL, MD

BUTLER, WILLIAM T.

C

CALIFORNIA POINT
CAMDEN, ARKANSAS

CARSON, MAJ C.V.
CASTLE ISLAND FACILITY, BOSTON, MA
CIRCULARS
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Table C-1 (Continued)

CLAREMONT TERMINAL
CLASSIFIED MATERIAL
COBB, MAJ WM. M.
COCO SOLO, C.Z., NAD
CONCORD, CALIFORNIA, NAVAL AMMUNITION DEPOT

COOS BAY, OREGON
COUPE, COMDR W.S.
COWLING, LT COMDR J.K.

CROSS, LT VERNON E.
CULP, BYRON J.

CURTIS BAY ORDNANCE DEPOT

D

DAHLGREN, VA, NPG
DANGEROUS ACCUMULATION OF CARS
DAVIDSON, COMDR W.E., USN
DAWSCN
DELAWARE ORDNANCE DEPOT, NJ

LAME DENMARK, NJ, NAD
DOVER AAB
DUNN, COL T.L.

E

EARLE. N.J., NAD
ECKHARDT, CRD. J.C.
CAMP EDWARDS, MA
EXPLOSIVES SAFETY ACT
EXPLOSIVES SAFETY LAWS

F

FORT BRAGG, NC
FALL BROOK, CA, NAD
FIELD, CROSBY
FLORIDA PORTS
FORT ETHAN ALLEN, VT

FORT LAFAYETTE, NY, NAD
FORT MIFFLIN, PA, NAD
FORT ROSECRANS, CA

*FORT WINGATE, ARIZONA
FREEMAN, COL JAMES W.
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Table C-I (Continued)

G
o 1

GASOLINE STORAGE FACILITIES
GENERAL ELECTRIC
GRAVES END BAY
GUGGENHEIM, MR. MORRIS

GULICK, CRD M.A., USCG

H

HANDLING OF MILITARY EXLOSIVES ACROSS CCMMERCIAL DOCKS

HIGH EXPLOSIVES...
HINGHAM, MA, NAD
HOBOKEN, NJ
HOP, MAJ GEN

HOG ISLAND, PHILADELPHIA, PA
HOLMES, HAJ J.G., U-"A
HOLSINGER, COMDR RAYMOND W.
CAMP HOOD, TEXAS
HUNTER, LT COMDR A.D.

i

INTERPRETATION BY JAG
INVESTIGATIONS INTO EXPLOSIONS
IONA ISLAND, NEW YORK, NAD

' J

JACKSONVILLE, FLORIDA, NAVAL AIR STATION

JOHNSON, CRD L.P., USN
FORT LAFAYETTE, NY

L

LANGLEY FIELD, VA
LEND LEASE SHIPMENTS
ChMP LIVIN.ZGSTONv
LYNN, MAJ E.A., USA

Mc, Mac

McCARTHY, LT COMDR J.
McCHORD AAF

McFARIAND, COL EARL
McNARY, MAJ C.L.
MacDILL FIELD, FLORIDA

MacMORLAND, MAJ Y.E., USA
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Table C-I (Continued)

M

MALTA, NY
MARCH FIELD, CA
MIAMI, FLORIDA
MIL=- L1R, LT CODR J.M., USN
MISSISSIPPI RIVER

MITCHELL FIELD
MOBILE

N

NANSEMOND ORDNANCE DEPOT
NEWAKX, DELAWARE
NOBLE, LT COMDR A.G., USN

0

OA.IeTlAND, CA
OGDEN ARSENAL, UTAH
ORDNANCE SAFETY MAX4UAL
ORLANDO AIR BASE, FL
OSTRICH BAY, WASHINGTON

P

PACIFIC COAST
PACIFIC NORTHWEST
PAINE AA FIELD
PARR TERMINAL
PECKHAM

PENSACOLA, FL, NAVAL AIR STATION
PHILADELPHIA, PA
PIG POINT ORDNA-NCE DEPOT, VA

PLANS FOR AMMO HANDLING AND STORAGE FACILITIES
PLATFORMS

POCATELLO, IDAHO, NAVAL ORDNANCE PLANT
PORTS OF EMBARKATION
PORTLAND, MAINE
PORTLAND, OREGON SUBPORT

POSTS, CAMPS AND STATIONS

PRATT AAF
PUGET SOUND, WASHINGTON
PURCHASE OF LAND
PUCKETT, CAPT L.A.
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Table C-1 (Continued)

QUORUM

RAVENNA ARSENAL
RICHMOND, CA
CAMP JOSEPH T. ROBINSON
POCK ISLAND ARSENAL, NJ
ROOSEVELT BASE, TERMINAL ISLAND, CA

CAMP RUCKER, OZARK, ALABANA
RYKER, CAPT DOUALD W.

S

SAFETY LAWS FOR THE STATES
SAFETY RESPONSIBILITY OF TH BOARD WITH RESPECT TO THE HANDLING AND STORAGE

OF CLASSIFIED MATERIALS BY ARMY AND NAVY AMMUNITION FACILITIES
SALINAS AAF
SALT LAKE CRATER
SAN ANTONIO, TEXAS

SA-ND BAG REVETMENTS
SANDY HOOK
SAN JACINTO ORDNANCE DEPOT
SAN PEDRO, CA
SAVANNAH, GA

SAWYER, CAPT M.A.
F SEACOAST FORTIFICATIONS

SEAL HARBOR
F: SEARSPORT, MAINE

SEATTLE, WASHINGTON, NAS

SENECA ORDNANCE DEPOT, NY
SEWARD TERRITORY
SEYMOURS NARROWS, B.C.
SHIMLE, BRIG GEN EDWARD M.
SHIPMENT OF LOADED PROJECTILES

SHUMAI<ER, ARKANSAS, NOP
SHUMAKER, LT COMDR SAMUEL B.
SMITH, COMDR N.M.
SMOKY£ HILL AAF I
SOUTH BOCA GRANDA, FLOPIDA
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Table C-i 'Cntinued)

SPECIAL ORDERS
STEESE, COT. CHARLES M.
CAMP STANLEY, TEXAS
STORAGE OF AMMUNITION, VE DAY TO VE + 3.-
SUBMARINE MINE EXPLOSIVES AND OPERATIONS

SUISUM BAY, CA

it IT

TAMPA, FLORIDA
TERMINAL ISLAND, CA
TIJUANA RIVER SITE
TOAL, CCMMANDER F. C.
TOTAL LO0AD THRU PORTS

TRAINING CIRCULAR 47
TRANSFER SHEDS & PLATFORMS
TRIUMPH EXPLOSIVES, INC., ELKTON, MD

U

UNDUE ACCUM.ULATION OF CARS LOADED WITH ARMY AND NAVY AMMUNITION
UNION BARIE LINE TERMINAL FACILITIES

vIV

VAN NUYS ARMY AIR FIETD

Iw
WADDAH ISLAND, WASHINGTON
WARD, CAPT J.H.
WAYCROSS, GA
WELLBORN, LT CHARLES, YR., USN
WELLS, COL L.F.

WEST COAST POrS
WILSON, CAPT JAMES D.
WOLTERS, CAMP
WOOEN BOMB CRATES
WOODYARD, CAPT EDWARD L.E WRECKS

YOUNG, COL W14. C.
YUKON
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APPEN~DIX D

"MNISO ETNS OF THE DDESB

Although parts of the 41 volumes of the "Minutes of Meetings" of
the DDESB are considered privileged information (most notably the
verbatim transcripts of formal Board meetings), much additional ifor-
mation contained in these documents is not. Those documents in the
Board's historical volumes considered of some special interest, and
which were not privileged, were reproduced with the permission and
assistance of Board personnel. Table A-4 in Appendix A lists the 14
documenits reproduced. They appear below in this appendix.

For the most part, the choice ol documents was based on (1.) the
special relevance or historical significanc oftedcmens 2
their descrIption of the organization or workings of the Board, or (3)
the comprehensive 3nd well.-phrased fashion in which the document si-ed
up material.s related to the subject project.
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.In rcply ratezr to
12 0-tok-ar 1955

C2aflL J. H. uFDT Bu=
J. UZ.E'ZY" , U-5A0, Ml--R

SUJECT: De-cisions of tbz Chairman on Hatters in 'etaich Ecerd Krdaera Are r~ot
L1 Vznmirmou t.zmc.ierxt uith Anfaroncoto Inabte E.1ilding
Oauatity-Dista&nee Tables for Mvaaz-Dttonatiiig Lxpleoiees

1. Tha )morican T.0ble of v=otnest adcptad by ths~ Ar.y arnd H-rr ia
1928 and t(*,i..irL, actiona uas aubraqucatly cpq;r-vzd byr tts C=nzrers, Thnzo tables
rare origi4nal.iy eaoyd in 110 for uizo b) pr'ite indast'y in, t Zaita
Statnq and -4-4+. cdnor rcT-. atne3 &a still *o usad. Thny en Li~c oa prov~cn

protcta to.fr~bit2d bS~dncsagainst cubg-tc-ntial etr-acturfl dsac'e.
co.Sti.ozrg tedcZii-d1;on of eubztert4 .! otruottrr2. dimar-o which lia aooapto4k

conolusloris wore rcrched 'from tue e-cint* of view:

a . Da.-p to6 Proparty.

it was conelzd-ed t-hat no d=an wbaich was raztly zap"4" rable

'd~~ ~ It waz 'conokuded that unlcsa zome lm~cSral porLion. of' th. u-i!n

ta "ha cecurants could not ha sutlectcd to scriouasrskr

*Such tvrt zca thocr± of ;tor:1--8, sha'grndin o p;- --
r. d Pcz-*-,a ,%MQ. by xLZ idsaiZlaz vas not conzildcrecd, Tint&Ie a fcr

arid~ I~ psil marrU L .C. t"! di:Ztnc iS tO h!-

The ben~ di: dt stzr s neprarcntod cprz;&..zt41 ytzTru.I: ~ ~in v1lnh D --z thu dac in a-A cad Wii ~ar~v oi3 crfcja in -:
Fae-vfftar ;:otan itjcg Ziotor is used, it± teu.:.c'. c.r0.

thie ~ ~ ~ ~ ~ di-r.l fc'ra.Dulz inh ±rz ~D"ours ' a. '>tor ci. 70
fo ctria c cnlosiv:u.

2- On 2,5 Aurt1550 tlle Nzvry 2 and an 7 flcwe 50 tfrx ir tI; aoccod and late Of1cc i ?)~t L7aty~itz~ t1~~soadb
ft ~ ~ '. "' - 15j. Lzcsane' ohU~....:

tASS5i ra &zb:-' 2 LL1 -I
4 ~~~rorl.o ?C~~l & c f nrat: tion frgblentci2;zzis40

frc.l~n rs hz.-s tIn olc:igen'ir

(1) Pozttnto d-:-ir-Gn is bza-- on% a fieater of 50. uL'z
covzt.ra-tsd Lin accordne tith ctate ar z"'o±'a
cots, era U.&italy to colllzrt or zaffer cZ~nazo t&a t~

reew.-'alo :: .ch as the Lcf1Loj'na: artt ensive "n
brnaIkip; czcasioaa.] doIor sadc fr:' iau !cp'lmccd Ian,

CREPRODUCTION ul)
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occasior-i1 orackcd or brok,-n rintors itith all,-.%. bvISeLn' of
roof £r~d oce.oicnal nor dicpcm=z-&I oif buil.ding aide;
occ&.sioaalo cclln-):o of' rtch roor; dvaae to chbn~syz or
sepaxaioL fro- ~±a~ brokan -1%Lbize; Qccc.siorwJ.
cracks- in brick -um-.1s and--an 1coac~od brick; so=s CTmz
to contonts of diwellins.

(2) Fatalities to pwzoo= witain, bx±d.Idn~s are cormidered unlikely
buat it is to be expected that injuries irill reau3.t within
buildings from 'lyint. Wbjeatz cuch as dcors, wi 'dcr* frerm-3
and scs'hes, Pic~wre33 bric-a-brae; from rflyin.- glrs.s; &rnd,
from 'f" Oi10s from tho explocian, source.

(3If, baca.use of occup.a"cy or rulactrabiLitys a rceao=abl
degree of protzcti.cn omyab2.o to that provildt for
dtwc2.lings is desired,~ i-icroazzd ralrety ditaxez renr-
seewed by the follorin4 Aacteors are apcified for th6
structurev ixndicarbeds

Seoools, ho sland factoriesf10
(un1oas eq*'4=pzd with s ;Xaty eas
0r interior sorcens)

arge churchea, tbhatas$~ railrod ~ 3.00
stations; and tssenbly hells-

Hollov tile =iaazines ard structures r 8
LarCU cia oil vtt~ X-t~aavg tU1s f 200
with onrpuzed woden roofi

Lacrge eirp1mu. h-r-.Sra f 200

(4i) A constMt ditAnt of 121,5 feat is sp~ci~ied tor qua--titlis

less thaa l5aC0O0 pcurids beacd oa tlm micsile 1ia=id.
be Barricatid- Prerctcn-

Up to 1500 pox-u b=rica.kcd 4dc tmre.s aetho aamnt as tlhoas
secified in t'- tnrevced ATO. From 15"w- Pounds to 500003 pau. t!7 ao -

dit--ace b--cd on f :50v arc atocifiv1 for bairr~cadi crlosS i'3 itoc ezz
for ur-brricz&d-d sites.

A msizrL= ce 15%j rction im inhz-Utred buiWn& dIs~.m~e isaJ-Ic--d %:,'= za'r)Iid to cnhors rro'k a pt,1z, cMff:-r Ciote. 6ai 1-4.);
scp~atori 1:~td ~a itlicie , c:Ic th - aeotruct .0n of

the b,,41 diacz trmol-7d is of ruc -=1ll-ccring iy -tt offc--c ~OQ' rUC4 --I-
to tc p-k peos~s cid gcrr~td by the biazto a.-Z provic-tOd

lr'.i5n%-Z :-.0 or:ientcd tolr~'icefccts from 'he blast.
(REPRODU=ZrON 1l)
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3. That aso previsions of thae AMIB 3anderdss ado-pte4d by thz Uay=,
and he ir or, have proved either diMioult to irterrt or imprractical

to a-pply is erldoaced. by tiea fofloiiAg:

a. Air Force- Reglatioa e6-6 citt.cd 15 Oztober 19S12 "1Q~atitr-
Distearse St&"r-rds for Stora.-s of fltss flstoastirg Explostvrea, t states that
conzideration wrill baecixca to a b4,ei.-r de~reri of protection (1-4±;r then--
f 50~) for special tarS.ctz whenz picning permits and it is praettceblo. Tie

a is certaialy not the oxprecaed or ir-plied intont of thrt ASZZ39s I April 2350
standard.. 113o, Board repracatatives surv.eying Air Forco instalIlattons
hAve notcd on ==7 caccwiors that the reducad insidc inhebited bluildUig
dirtonccs hare bca= a-ppl-ted 1)y ths Air rorce vithout q fcain z to type7
of ccnetraetton or orientatcn.

* b. fzivy EflO01 Instrxucto . No. C1~Ol h 1 dad 2 S-aptember
1955, .kzatri tiva Ztorasoa S'dwc at iaval AL.Sain,'dcead Coa-
sidcrntlcoa of epzcicJ. tcr-Zzts enti~rely. Reduced inside inhabi.ted b;)! 1 d'S-
distence cra pcfe withouxt qualification a to type of construction or
proper orientation.

c.a Armad Forces* Spe-cial Weapons Proicct ptdlicaticz dated 25 Au~ust
1955, ZC~ 3 i 8 Safety Quantity-Diacnco anrd, disrC.ords conaiden~ticn
of. spacidl ta-rgots entircly anid specifies reduced inside inkir tid bi dn
distance without qucaXliation ea to the type of coastruction or proper
orittion.

4. In accordance wi-th its cl-Actor, the ASESB for the peet several veers-
4&o ben attorzpting to get the tk'4cc lt-vary Savasto adopt uniforxm
tw!ndeardr. fr aaa=comtageplosi-z-. The ma',- effort has bzeai tozzrd
ttampting- to convince the ucrmn of the ArcW tat the ==" e' -4rdx ofj

I. April 1550 aLready ercepted boy tho Departmenat oZ the lary and thz Depertmcnt
of the Air Fo.-ce thoud alebe accep'td by that Swv-ica, Theb Deepart-ncat of
tbs Armyr hzr consisteatly dealinad to accept these Board :tida-rdj. Fran a
revie of the record,, it xas zppr, ent thZnt the only7 irthod of c-t2.bliabing

-uniform standards -wiud be to rsoomet to the provisions of the Bead's char.ter
coei *Cases of disa-sreaemet vthereby:

a. ThMe chairman en::rcisac hi.- pm-sr of decisqion.

b. The- di.sscrtira member or rectersx erccoe the right ofatcl

c.The tar is xoie~d end res-olved by dci'-sion of &gZ'-ratit
(Aecletonat Sziratary c: Dcfzn--o for Supply and :~to)

k S. in order to fatlkia thgbinad ==-e~'~rs of the Board: rn-i
i-ts stf Lih t4h' prcab2.e-I. It v'clo=~ that a tl inrcnzh ctw -y vtuid be c
of J da-ta sai; ln cn- C±±ch the !AZ rzd th!3 Bcrrc L: 1 Apr134 $3srizd
mera bacid, Thts ztudv which basq azvracrcn a p-zricd c.' nter.:etzl~

noVF been m=de and surnatio=ra OZ X. data, tozethstr -:ith the cxcir rd
rccomrndtloa of he ~i2Scry toifhavebee prmt-!ized to tv, Board r-ar

*~ ~ ~ -B"rd mcec hve resd t-ha-t cp'ecta2 protetivre fiscno or epenisil tzcts'
ae roat dosirable. Thay ha=a not, h;ica':cr, been able to reach unrncua
agrea z.cnt on tz ofoa n prinaipal Matters:

(REPRODUaTION 'Al)
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a. .wlzbitrd bu±,1d-iZ~ dis-t.nce for u:.<:crr.-cc -ded a"" -,a 4 -res.

bi. Inhzbtt "d builditng diztnrazo for protootica L:= inzrtc-flcc for
sall quntites" of unbarroaczmd o--plootvea.

a. Inhabitad buildiag distanco for barricad ecplosinoa.

d. use of a reducod intiabitad btUfdir-- diotanco for buildinp !mslated
on military instolkttona.

Th--a cttero uill be diacucd end the chaeirnin's dociston on ezch givca
In the ColloZu-ng pc.r.hs.

6. Inhabitcd fhiidiag Distsrco for Ttriac ;eoiu

The positions af tho- Board =o=or ano as foflot4:i

Lnz 0 - 500,000 pounds thin &TD (fpctmty 70)

Uavy: 0 - 250,O03 poiaa f 50
25<0,000 - 500,000 poands~ f 70

Air Force: Same as UIy-.

The area of dix-egr-cnt is from 0 to 250,000 p012:43

It is obvious that the use of a d..tanea ro-prescntcd by a factor of tZ
withoutv erezta protaottan for spceW.l tars3ets as PiwcOErd by t7irs trctyad
Air- rcc recrsae.s a subateatal roduotiog in ar. aty distance frra IO-tfl
AMl and thie ASZ231o 1 April 1950 rtznczzrds a-nd rdratha PCccqt;;taue of a
much rmat-ar risk than the,-AL-.Vz ropecal of the rer.c Tebke of DStazess
(ractor 01C 70). A &ara1 oonper: 3on of the ticke invxd tfcllo?1:

a. Structural0eo

At a factor of 50, Gam atructz.au1 dasage ray !;a 8t1:sotcd- to
dire32Saigo3 ooi-stzuctad in accoridnnce i:r5±h ust:al bu~dldit : cc5.es ouch41 as broken
rafts, slt ,,ht dslaantof tie ulides of finn tructu.-a:, ecl""' u-th
sosa3 -,pkean f bric'u, In zzac.3C5! walls ad cczo~lpzi'lo~r
of perchnes. At a factor ocC 70a tabin y of etrt'ctural dsaeLu no-t a:,-,ttCd0
Hcwor. 5.t -cy ccur in iz'.,latcd inntmanoa to -to2-Iy rcai:-teincC or f!I= fly
corstruatA but4±rgm. 3'tructural eivza%4 to buihv~ nd stracl.-rcs othcr
than dvo2x' t a factor air 50 may be smvr nl the.y ar2 of equiralzrzt
ttt-rturcj.1 StvrcagSh as tiz &K:e1-4z-za. refo6rrzd1,toC2vToSO±0V'Obt
to a l0=2Z. initent at a fato w: 70j. due to the Cr::=tar nrot'eotitn po~
by thi s &zcze*Uti the ac-.a undcr consicicre/A ton CO t6o 5o,1,COO lbs.),
=ce =red fntcno ubstanial 0 ntz-acturc3 tl~~ to buA41. :tiuv of a]. tvj7ss
located bcyezzit this d.Utanac a rare.

b. Sunc:eaX Ov--%o:

Tho cost af repair of 3up.-tfic!.al dztaeo vi2. be 1022 at v a1-ctV=
of 70 S-IflOS edazzao such a diaplatsd wi~ufrzas ad czuuhcs, displaced
and door frazt;:e. partiz-1 celooc cif porc.h roofls sifl be Crc~ly- rceducad.
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C. Oltas DrZ =:L

Sonsnt~tonin teczt=t of !!ln., br1"eltn go it to bCa e~rxteted
at a.factor of 70, hoT..-.vc, iua uriss frct flying g2=3 ray L- aC'c et citber
diztiutoe.

d. Dea-th and Inurfrc Bkt rfct:

Patalitioo3 ar: vnltkfly to ccocr at cithsr distace5 The ci"'oea
of injuy zbho'- is -emuch 2= at t e Fretor of 70 duiz to rrluetion of V.3 po:!ct-
tili-ty orfilysnga ob0jM.cts ca sd consiat r.tjmar.'Ily of cut;i ad br6m-tc. Some 4
brecrca bcas vra b3 ...,..szd ec a factor of ':b from objects auch LS doolrs a!

~icuZrar= beiLng pplldinto roas :;ith. cilevable forom

e. !'"xsfle ie-ztrd for CthrLAr Ti n SvjflC untit:es:

Tile poasibi'lity Of Wca5A-iois and inurf:srcnmaz5csz
debrir pr=zjnted frra them rouro, o th.1 Cxeloz±02- ct a ottbt-r fzrct=rq
Hausvor', tha r'libtfity le very r.'.eh L323 Lt a -tc" op7 at tnr-f~
wr. er or izO-ls 'tat may ir IV.,c-)tr.- to be " proetr t-taZ
also to ths prnpar-tiont.4. X-ator area-; avaabhle.

.0though this 8:=d so the cuethrtty ir a.ccardznce A-t'n a ezpdricn of
Attorne' Ceam-ral N~ hdated 27 Cotincbar 17Lj9 to chngvh'i£ci~i ?clls
of Distances for Sa~ico. vne, or to rciopt ethor sac~adards, 1Lt is bc-LJornd thy.;c

aub otttom zhv42; b:: tzien onl if suplortzd Wb ct'tW i -tr
d~t, p?:ie-lar *baaazcptnrofa a g-raZtar risk Is XnfM~ t !u

cignifiocat alac tint the .acn Tabl.c of' Distance;:, ct±12. =3c4 b*ypiat
±ndua 'ry , ia riialycozzca to pran07ie protIntionafo otcr.t"
bulk o!sv -r3 i*ea-ZS ;,vty of tZc 53.ayt.no -Y3ct ~
=d a- &s ig:=ct to prc":cc mfln-A5c w- rsfl as blastsl effeoC:ts.Xte'c
there iz a cc&ai. ff.crt by t!_= Zarviccj to dzrn-top 'ittZzz mr
prfc"rul elois £:'*re'CCo t~a prob)iz tla~ e3u
o ertica to thtcazmt rliryPlanto ai'o cpcratesi 1.7 prlrr "-'.t
more wi1D. ho *-dr fi.U wkbilizntcaon) an4 nariousf cbm.iau -yb- imC
ccrtrectcrs7 Zrc euo~ to opera'te ith leaner ar~Zcto£r:~o Ln

those cpz4i by the .1flD. It shoulId else I.-- notedt tht ths atLit~.Stt

Piotcho it -L flsnctcib.e tlhat tho Aznrionm TAaU* 0'% 3.StCrnc =y - t
-eter prctaction Zot ca bu52,dinva then 1: rAt ar-; *-b&eo

that, fCron 167 history o: c::oiuriooos andt afl staila~ol- dzta - ist w 3
al! ;.rcw.rA .b.2At c tl-l- em 'W-2 e:c'.:ct-_d to rbe -

protcti.a to zall t9?ssz Of tcl~z; r erc~c

Inth -zbc.co of cuetil end conclixoire dnta to o-tttho .,uc of
tho lec-SaZr dtcA-, o0 the cbin c &cio:a is:

TM 1.== 0$B1, DOF MV SIlV-L ES USZO T0 Pr.1725Zzsrs
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ttcc£r Fro f.c:i from~ M4 r- t7!7 f lzr

Tha rA~itions of Vt.4 Hoard ri:;:esa cA4v (elloro a

Air~oce: cor~tan iaczr~tcy d~cieeof 750 Le"-t otrlie
frcn 0 to 35O pccur.! f 7*h5s to th d tac rc' -. ,S::d
for bl:-,-t px otaction tcr 35.)0 pzu o4t 5 0) If thb-

cbov prj~:cl ~ no ac~t;~3l: tAL ArForce ttZ a
a~lin tt-a nrevicuz acocpotrnnc; of tl: 235 Lot , r ...

dtstzoe f-ir 0 - 15,003 (;w AZ53 2. tn l 2t oL' 'i

Er: Wil accept ei-t=-- of U2a Air'tcpr-a.I

The r~otrsof the Air For.ce and the rt% , r 'e both baz'l oa 2: zo
cf a rector or ' o to p=,o ico ra-oto tioa frocL blso3t clxto :nth :;Z1s

pamngrapb, the cb-axLn*sf~ dec-lainn -,:a in- Mv.":cr of L,-.L%-.tar~dznsa

proso~nfrc cccon4"~ilc~do p-roi-to a hi'-t dwzcrco ofc proc~tcL.cn
except for oyni5st a350?0 j:-CZ*aS Tlr 2 sZcLsioOn Ll '*'- n

z""'titiso rt2l to iacbi;d ouu4 d~n~ Uz t at 4-h

Naxnufcturing or stow'; 5 ±"itafatiorsn -,inl he vary infrqust.

Tlme cbairernio dcisio isz

NO cc-=ZsvarrL 70~~3 aim L7 .Dfl.. .T~r:eD~

Fo 'mal, anve is 2 ~h b---- -' -^r' thats" -y - .- at41dr .q-.r 4

.ortr:3I cUselloit cf~ t11: hazad ar~rez..zz ogeae.i~ 4 -

25-,;'- -d- f7

0 1 OC:OC pzum5c . iT50

T.%2 =e of In frcn to 9)0,3;

AirM Foro- andnt 4hr44 *vr~z'- b
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vith tha n: ct'A- -- q; oza. Th-i. is P-= re=- oz to tt-4lionz tht >d
the3 rtne of tho- lcracr quntitio-", -as tha quzntitcy is inrose, s g

tivenicas of a barrkacdo for rcdzeL'T-n bltst prza--uroc~ adzz thormfron is:
=xrccdly r7-1e-T: Ar.-7 proposo3 as asrxcd toa by the Air. r7orzo :r-onl--y
neflcctz tInx prAi-L-Pat of t.Mie pvoppcZo] ±r c~otdby fccturU dzata
=zd the re~vz!ndar rc~cossatsa the =aroct cp3roac to ? ccz;rcnie!o a.-rz=znt
that czn ha obtc.±ncd, thsrafore, the chaIrmon's decisioa iA, in t~zrasizt wi4th
tin Axmo and tho AiLr Force and !z:

C4VCzPATZO," SEVLL LE AS FOUtJS:

0 - L2-0,-ZO p~andi £ 40
100j,000 - 1OO0pr grzdua1 1 y iwcrna-st-g !aot~cr

from 40 to £10
Abote 250,030, poundo f 70

9.Uce of Rcdueed TnIt bittd Sufldint Oistance for Bui3-dinz Lst-ma

Tin peitom of th3 Boa-rd mwabesG cra fcfltis:

xm: The vorn ijenarrd protection epffzrdod inh. ±!tad tv±Vc:nga
outside of' the- imtzL.lation should bio furn'stsdi.zzid
buildzzgc as 'te inside.

E : Fars thz usne of rtduccd ditzssfor innieca inhnb5.tsd
buildings.

Airlre Se-z c-- :!!ryz

It =%ut bt3 caicaed thrit, iLf all zVh-,r coi1dttion.? a---ctJ. tho :v"
stisnzth rcu irentatton of a build:nj; chzuld dca ln ts ab1ility to trt

draeb7 blas-t, rm fcr scro bu.tza1 , lo-oor vvfot7 distnzos cvuld bo utcd
tha-- for othnas. For 16 j~ ofe.lsz1tnlvreI; ozz i ~r
oiz.ao £roiz a mo-iez and o:Lit -% V=ti sr=n mr:-tru 4 roz~ '. n.L.
site, the hani4 s~ifl be tIn n: rcrdlos of vtio t n'zt: refl&tt on
w-l4ch the buiU-4±to --3 is--LA dtrir 6u 4rltuC yt

in the pct.' ;Ld-1 rr~n if z 14:0tn
quL7y for rdcdiiitd' *-- d sn:i.yh!'s 7:rit -vn

inh-'h-it'3 bu:41dL'r~, on a rinxri~z~t.nccfd ~ t
of a: z vsn~ tzith'n: rrbtc vli-1ot1~i izz~~n
Th3 choirnon':c iso iz:

A ~ ~ ~ ~ ~ ~ ~ ~ z -1f 70 Z txn~ ~ Csw '

distznce or a a tiz saparation dis tce to be used bct;x ai em31 t~

(RERODUCTION V41)
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'n conid d befo,~ a c,5-i n b3 =d~c mg

to t.,;, dmeroo of pi-c.=tica- uiio: chould b2~ vo:Ktx.3 Ecih activitles t-n1 en2ly
the u-.in% Sarvco iz in a pt:ion to do lchisv, It is ~t~:yrccmn ri'! t
the Board cm-Sin3 24.S intexcz-Z :Lm the zaparation dLStM^na to thatb of. cmn
the rj~r,!s izvol*'. a 41.1 an in czal

1*It is =,no.lrd t-st th3 P.doptica of* a s-t or w.!Xo= etrniz 'aclbmed
an thmn forcsol.nZ Onzizons by t1lo Chairzoon v~ill3 r'.z2t. in tmny dl_,rrp"clc3
botcczi tha t'~~n l2ation-hips rc=i'-Cd by til-e ifaora 3tncd

It iz.s bcizc t',~ tl- eivV., vrouid r-mi- In =n or moro of itho S:-rieccs
r~..csoA -.ch_-ch of thew vxlcuc Scv-x pO :ccls for = Fio m i:o'e

adc .tcd. if tho u-nillorn n : based on tho Ch-i-rnmis c sz.c=z =c -cptcd,

barriczds In oracr to bring their e=st4.n- ixist'a' 1'tions in'vo co ronzrxs L-ith
the ngi -z ars

b. Va zat: at -drds be r..ad- ap~b.e to ZIl futureo coirtruction
for bicLplmcning i le orte-d aZtcr pojgLto ftervs~drz

h-ldto t-h: MliL4±v.'% CLcia.-i~t with '-:i~e ~Ater s:zchx

thz old tt dcrdz bt *t rot %_lth tho Pxei Lm~uld in, ccctd

de M3a prcent pollcy -;-*=clq comtral22In- 1.th,,ritcsi vm% for
.,trtc~i or other ir:2li-gzczona, zpyove 1--cmr thlrl thoze

sp-l:-din tho zt=-rdz~, b- con7nueda

1.In cmcrf~ne u:ith p,-crpph =.B4 of tho Powivts Ch-l r t-r7 n
rx-mbzr myp~2 imio.at tho !pp~z lvion.3,O thz:Uf 4 thz - izmn

Srotary of thoarz' Yc & Bcca.-o rocss) to tha Azze,'t S=actry
of D~~a (-~"-~. L zt~ C) .:r ravins:. =d £i~idc.~i-on. Iii ZlZ~~

of compp~~rla-'.-Aon &,Nd finc. do,)tioa cf ~~ mO
LnlTd or mn~z Cl~ie3 it is mnucctad t cxc suxb~::~

ba fo,:.rr- to 6_'l !cevistexnt Sacznt- oZ tL- Ar:.y (l!$Z') not 2n.rthm-
214 Cctc)mr2.*

COlectl: CPS UZA
ChaLrE
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Be-4 i 1: inicn of 12. caal- 2,5

of 1tIP2dr,

100 ~ .O 1701
200 300 £~)270
300 b o 5.U 2

5loo 600 6ho 340
6co 70 71.0 5

700 803 750 375
soo vC3 78a

Is 1,500 90c. <~o

220c0c 3,000 2260eIE
3..Gco !"COD 1270 6.35
4.'000 5 -CO.) 3 ? 2Y'
51w 6:00 2-110 7-00
6SC30 7,0:'O 151.o 77 0

70:003 OtC3 o 0l:; 2.0
txc CO: 157*' 0 13

*L4a Z5 COiiI iio9c5
coD 3~ 310 I=

20C03 mlO~ 30O =810

60C3 0,0 3L3 2- " .1-0 161'0

L,5;= 5n,0Cp 2 1L,7o
55;00 3 0^;0 17o

so,cZo 65 G 3^ '10 1?io

0 -C 0 n.C~ 4 32 725

2.3:03 Co.C.3 3520 1",2$

3930
17O00 2.,-CC YC 2770-0J5

(PRD'CTION '51)
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K ~~ALbN SLIO& nCZ5 SVE SAFETY BOAflD

12 flecwaber 1955

:.6!Mu' n FOR THE RECORfl

SUBJECT: Mem=orandum% to Boardi~ntr dated 31 Oc-toer 1955s Sabjectk
Decfricns of the Chairrman n ittar in Which Boar-d abr

F Are N~ot ia Uannaus Agrmeeent wibbh Reference to Ln-habitad
Building Quantity-D-1staro Tabcles for Mae s-fetorzt~ng Lpl1ozin7a

1. Sinco vritin'm subject menormndum, it has becme apperent thact certra
.rclanatcr7 attemnts the.1rein and my decisions at the and of para.-.aphs 6

&ad 3 require clarification. These are clarified In thw following- paragramphs
and ara croz~s referarnced to pa~ragrap-hs of subject msxrawt.uin.

2. Prgph1-Lest two soate:-oes - 1"-hI barri=adrid distance Is
-represented approrrtcly by tha rraula D=35W1l 3 in vhich D2 In the: dirtance
in feet and WF is thm weight of explosives In pc ads. Harcainafter rta7n. a
mm riccl factor is =aed, it is the avncriceJ. factor off this !ormula.
Dloublin~g the barricaded 11D cistancs results in a factor of 70 (~rznao
for unba-rricaded Wxplosivcs " It has- been cc-non practice at Board mztings3
for memer to ref er to the ATO brr icai;ed distances as a factor of 5 --1
to the ATD un-barricaed diztae a a facter o. 710g Actually the nr are
ricaded factor IA the 1910 vorsi..a of tbe- ATD var'es from 39.6 to 102. The
caisui1atad avwerasea, ebttinzd by wignhtiag t-he a- -rage- factor for etch interral

by its percezntage qaetity rr-iVe vs tots). rangea (1500,C00 lbe.) is 7005,
ThF LTD as rovf~zcd 30 Jawrm~y 1W%5 zr;:a a eceasttat unbarrloa dcd factor cf 80
for cuatities up to 7.0,C311 lbs. for quantities from 10,000 to 300.0.-^3 lbs..
distaizoas ar= the sane- cz the- table dev-elocpad in l12.. The un brcadcd
f--.tor for the revizad LTD varies from 61S.0 to 80-5. ;Thcn. e.-tendad to
500,3000 lbs. thm averase U*clculatedtt as above iz 7O.1k. ?bs vord "1apprc'L~rete"
vaas used in cq 11. October 1955 msaorantn-x in order to avoid Laclu '- g all of
this dctefl.0

3. Paragrcph 6 - my dcisio1n at the- end of pararc-;h 6 'AzrLca
Tble of Dttrc s I22 be Uscd to ProideInhbited Bu:i!LnZ Prztoc*ion
for Unb =rrion-ded Exposive Ccncentratioris." 11Ky intent w-a tha-t tin1 c-l-
rieeded LTD as rev.ica:d 30 Janmuary 1553 ard czt4Thjad to 500,00 X~z bu ze
Tables reflecting thsee cUstnr "qatiyD-taesE d on CLh:. arr~
Dcionc of 1 Octeobar 1955" -uere provdecd Boc.rd .-Inrera atL thoe2tT Boz-rd
meting, 214 October 1955. Tha factors3 over the rarige of this table ;zre as

a. 0 to 1,000 lbs. - factor of 80.

be MCI2 to 112,000 lbs. - tC-1tc.cr I

c. 10,001 to 100,000 lbs. e frotei- anrtr frcm 71.7 to 78.7.
Average for twhis portion is 76.1.

(REPRODUCTION ;2

(Vol. 9, pp. 3190 and 31921'
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d. 10D,001 to 1200,003 lbos factors vaxy r-wit 69%h to 73.14.

Avoraze for this L~on is 71.2.
es 200,001 to 300,000 lbs. -factors vary from 68.0 to 68.8.

Average Car this portion Is 63.4a

f. 3000lO to 400,000 Thse - factors vary. 1,'0. 67.8 to 67.9.
Avorags- for thi-s portion -.s 67.8.

g, L400,002 to 50:0,000 lbs. - faztors vary frwi 6S to, 6U,1.
Averaae for this portion is 68.

h. As stated in percalraph 2 above, tho overall averaze -.tb-n eq"U-1

weight iu in to cza!ch portion of theT. table is 70.14.

1.Paragraph 8 - ry dzals' cCn at end of para 7iph 'Inhabited Bufldiry
Distance Protsction for Barricaded tl:pcsive Ccaocntraticns S' be as Follonw:

OelONO,=02 Pownds f 40100,000 - 250,OCU po=zds; A grredzli? increasin- factor
from 40O to 50

Above 2a50,000 pounds f -101:

)rictent was twhat the urbarricadcd Afl (as revised 30 Janu-.ary 1V5';3 64A e,-
tended to 500,000 lbs.) ho, uzed for quctitice oC exp1osirao3 from 43,000
lb3. to 500:000 lbs. This results3 in a* cre-dit being ginen fror bcrrtoadss
for quantitias of explosives greater tl-an 250,000 lbs. and rms reflectled in
the tables provided al tho 149th Bcard .n-- -d :23Z'red t o ina the pe-
ceding parazraph. In arrivIng at my r 6""isio o the 25 O to50002b
po:-ticn of the tzble, I accepted t~e Ar.y's reconea:dtioaa, Since tila U.avy
=ad Air Force rr re.satatives had previco-4y stated at the 2.147h ran ih,,tn

quatitics grater tha 250,000 lb;. The Army has berm storirg q=- atities
of froze1 2,000o to 5000$3 lbs. illgc igaia o severel years usin g
tha above u-:imnddditros. the stsandpoinmt of prtaimprcarided,
data f rm the Arao teetz condu'~ted in 19145 iund 254-Z6 and the aeidsn&-J. ex-

plzc t Srns Crenne Dz;pot in 1948 izndicate tbattcditno

adstill prov-ide a'kqwuato prctootion, hovrxer,a the prn:snt tis tl:-'re
isntsu.Zfliicn strAuctural damage data F-raflable to do-termira this leucar

distarne, in view of the above, I ccnz4 dnred it lo:Stafl. to tccept th3 .rmy'a
praposal.

ROWALD Bo CUJRZIS f2
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xuocuAFrrRS
U1t17CO STATKS ARMI MATZRICL COMMAND

WASHINGTON. D.C. 203tS

10 August 1965

SLaJECT: Proposed lwvision to Section IV, Inclosnre 1,

DOD Directive 4145.17

TO: Chairman
Armed Scrvices Zxolosives Safety Board
Departroent of Do'c-nsa
Wasington, D. C. 20315

1. As requesteaL in th:e ASESS meeting of 27 July 1965,
tl following inforziation is furnished withn regard to the
i& y member' s recmrendations for additions to thenocse

st~zject revision, furnished in lettar, subject as abo-.ve.,

a. Te baic pecet of explosives safety is to limnit
the exposure of a mrinimuma numb-er of psrsonrnel, for a niniizuz
time, to ,_ min-mum awmount of hazardous material. Anothe=r

iz~rtat czsikraicnis the reducaion oE;; potential for
loss of4 ftacilities and matariel. These are teprincipal
reasons for establi; exnlosives storazc are as =nd uazp-
arating those araa from e::losivas ctarativ lines (as --.ell
as unir~latea e:.xoosura-s) by insiabited bui2.ceing distanics.
LIgiWai j*xnlosivss crearinr- liner are se, zxLatcd f re ac
for the Lama reasons.* Th is rcttired seara=ation provi $ez a
high. dagren of protnction for personnal-31 _-d T:cliie. Te
inhabita:d builiia diztan o :sas -Cetonzti nc aazauritin
and explosives %Class 7 aare otter xa-munition storso as C..iss 7
is DaStzQ ca urmagr fro:% blast effects; howera,_. it dous :ro-
vtaa a higi decree of prvtectioni from. missiles e:xceot -ror
small quant ities !*hese, the missile hazard may be nor., sevzre
than thea blast: hazard. In~b~Cbuilaing distancao:e
ammtunition and ezoltsivcs ahc re not mass-cdeto-nat-ing are
based on tha most se-vcr2 nazara involved.

b. To o.7t ain. the a aximum s a Zetv cons'Isc-nt 'It

d*irect sunn-=rt, ofl o)2,IQzsivcS Czt -ratinay I tas is nlc~in
servicns :narjazine5 t~lat arc separated fret;or' un u li

(REPRoDUCTTON #13)
(Vol. 21 pp. 8043a and 8013b)
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SU:Jz%=: Proposed Revisioni to sectiujn IV, Inclosure 1,
DOD Directive 4145.17

by intral ir. distances. In the same manner, facilities and
~xa.onsthat are in direct support of a magazine area are

separated from the magazines by' intrln itne. Sc
facilities includc surveillance buildings, packing end i-
ping buildings, guard sholters and fiela offies * The reduced
protection provided by intraline distance is consi~ered
appropriate wiien operations are in direct su-port of the
magazine area. Intzalinc distance is e:ect-ea t..' protect:
'buildings from propa;aticn of ex=1osion due to blast effects
but not against mossibility of propagation due to mizziles.
Buildings separated by intraline, distances will probably
suffer substantial structural da-%age.

c. The racomr.nced additios to the 7 roposad change
reflect the above policy. Acceptance of intraline distLarces
must be based upon a bonafide oparational ne .cssity amd must
not include unaccentable risks to unrc,.ated persnnel, ts can-
ventional nmunitionz, and pg3;ticulary t-5ii'Uclear wano-s. 'T e
intraline excosure of-wuclear wieia:ons in~ bovev-eound loc.ations
to the hazaras of conventional an.-uniticn is noal consica~eCo
an unaccaptable risl.- by*, th~ac A high c:=osinre de tcrati=c
of a nuclear wa-on would result in radiaticn safe-,, ptoblzs,
loss cf hic h value, strategically i.-.-ortant nunitions, unfavor-
able public reactzion xnd pzossible -wzorld-w'ie !Dclitical actic--i
having adverse effect upon DOD opcrations.

2. The recc~andad c-nszs are consi-dcred_ to be tae best
safety v i for D'OD. In thasf~ cxce-tions cd: .
justifiable and accapta;;la) excisti~z procedurz's peznit .:aiver
action i)7 the Service concerned. I I.eeeto an acciL.azz
involviag azuiinor ;;lsie,.,hare t4o too lenient q2:xl
policy for soaz.ation of nondiractly-zalated activitiez n
been cstalilisnod, the COD could be severely criticized ' :D,, cut-
side agencies for not proventir.g ir=-ode rata swread of iL-iuria5
and dazmages.

Colonel., GS

Copyt Furnished~ zr~ ~'c 1  ss
rForce AS E Z_-AS3

(REPRODUCTION 43
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In reply refer to
ASESrJ937-6s/3 7 September 1965

I -MX DRWU FOR: COLONEL L. W. WOfIIfG, USA, ME$BER, ASflSD

CAPTAIN L. it. OLS3; UJSN, MEWSR, ASZSS

SUBJECT: Proper Application of Paragraph V B DoD Directive 4145.17,
(Incl 1) December 7, 1936

t. Proble;: How' to determine when the fragment hazard becomes

greater than the blast hazazd in applying provisions of subject paragraph.

2. Discussion:

a. The Directive sttes that "These distances, which are based
on damage from blast eff:cts, also provide a high degree of protection
frb issiles except for s=ll quantities where the missile hazard is
mtorc severe than the blast hazard. For these small quantities, Wten the
item to be stored or handled are such that the missile hazard is more
severe thzn the blast hazard, increased distances as shown by ex -. ience
or tests to be co-imensurate with the actual missile !-.a.ard, sha.ll be uzcd.

b. The term snall quantities is an ambiguous term and can be
interpreted by different persons for different -zmounts. To determine .For
any given quantity the point at %rhich the missile hazard bcomaes greater

t~te Cl&st -azra tsaruecdb y zfcos uch. z--:

(I The physical characteristics of the item or items.

(C) The environ.eat in which the item is located.

(3) The nutber of items concentrated in the location under
consideration.

(4) Acceptable framcnt risk-factcr density.

C. In applving the provisions oi p'ragraph V the person or

pcrjns of the Z-ard Secretarit arc placed in a position of either
ignorinG this provision, or in the absince of valid test or experienc -
data, making a jud-.ent dctermiratien.

(RrPRQDUCTION (14)

(Vol. 21, pp. 8044 and 8045)
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3. Possible Appworches for Resolution of Problem:

a. Selection of a cut-off point at which a constant distance
wouJd be used for all quantities of explosives below that point.

b. Seleczion of different cut-off points for different quantities
explosives. The Pragn-tation Work Greup at one tine recoiended the

follouins:

... 3jves lie -ht Distance

0 - 50 Confine fra.rments or provide
local protcction

50 - 200 800 Veet

200 - 5000 1200 Feet

5000 - 1S,000 1800 Peet

c. The selection of a zament risk-factor density.

d. If the Military Departments have valid test data wh. ch show.s
that the fragment risk-fnctor densit7 can be satisfied at a. distance less
than thei cut-off point, that distance w.lid be acceptable.

e. Any tests which the Board conziders ad-visable could possibly
be incorporzted into present test programs of the Board or a new test
progran initiated.

-J
/s/

R. E. j0avsai
Captain, USN
Chairman

C, -y furnished:
A my Alt %..*r
Navy Alt l.br
AP Alt 'br
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LIJ/jm/l

In reply ref er to
ASZSB-=O-66/1 March 1IL66

Pro: Chairnan, Armed Services E-plosives Safety Board
To: Comander, US Naval Weapons Laboratory. Dahlgren, Va.

Subj: Development of Safety Criteria Applicable to !rament Prodwcng
Exp iosives

A: (a) DoD Directive 4145.17, "Quantity-Diatance Standards for
Ranufacturing. Handling. and Storage of Ma-Detoosting
Jxplosives and Annunition," dated December 7. 1956; or
new DoD Instruction 4145.23, same subject, dated
March 11, 2966

1. The Armed Services Explosives Safety Board has directed itm Chairman
to develop, if possible. improved technical criteria to govern the safety
separation of various kinds of exposed targets froo accidental detonation
of explosives in combination with frag-ment producing material. The *itu-
ation which led to this direction is briefly outlLncd in succeeding
paragraphs. The N'L Dahlgren, Va. is requested to consider the technic&l
problems presented and advise if in-house capability existi t analyze
the problem and determine if the development of technical criteria for
the use of the Services is practical and feasLble. Providing a technical
solution appears possible, the AS2SB intends to arrange the necessary
financial support to develop the criteria.

3. The American Table of Distances and the various derivations and
refining standards in use. reference (a) 4s an exaple, are serving theix
purpose well as far as setting forth distances which afford a describe4
degree of protection from the blast effects of the accidental explosion
o a specified anount of matefial. The mechanics of fraguent dispersal
and flight are such that these same distances afford equal or superior
protection fzom an fra-mentr involved in the incident except in som
situations when airly a l il quantities o exlosives and corresponding
abrter dst&ces arte involved. ILstorica2lly. several attempts have
been made to define the point whera fragments may be more dangerous

th blast but insufficient analysis waus availale to ac~hieve agreesat.

3. Such investigation and ic-ziry as bas been acouplished by the
Secretariat ASMS bas been inconclusire in all respects except that
better guidane is sorely needed. Uowever, the following obscrvatioms
have been aide and discussed with a cross section of explosives safety
engineers wLthout bringiAn disagreement.

1 dl suspense

Identical letter sent to: Comdr, 3RLabs, Aberdeen Proving Ground, d.

(REPRODUCTION :.i5)
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a. There is no agreement as to what constitutea an unacceptable
decree: of personnel casualty or daage to structures and material euch
as density of fragments per unit area or other such criterion.

b. There is no agreement whether the personal expore risk should
be defined as the rLsk o one person in the open, a certain populati
of people in the open for a given aea, or any of other numerous variations.

c. Sufficient incidests have been thoroughly documented to furnish
investigators adequa*. material to determine if. & type of valid standard
ts poszible of developoent. It Is not believed that sufficient well
recorded incidents are Available to give firm refined values for a
complete scheme of standards.

4. There is a definite need for sone definitive criteria for protection
against fragment hazards in DoD activities. No one can say for certain
that the Judgment system used at present is buying too much protection
or affording too lit le, but probably a ubvtantis.l number of both
situations exist. This is riot a new problem at all, but the mumber of
instances wherein better guidance is needed Lre steaAily increasing.
This Increase is a by-product of weapon development; from huge and bulky
explosive concentrations to smaller amounts in more sophisticated con-
figurations and requiring specialized storage. No price tae can be put
on the instances of misapplication of protective measures because of lack
of adequate knowledge, but it obviously runs in the millions of dollars'
per anam. One Service is at present plann in to conduct a very expensive
test to check the 'best available judgment of explosives safety engineers.
It is likely that this test would not be necessary, or that its scope
and cost could be greatly reduced, if an adequate Lnowledge existed of
the effects of frapients resultant from explosive accidents =der
relatable conditions, i.e., weight of explosives. enviroent, c..

S. As mentioned before, practicing explosives safety encineering Personnel
have c nsidered the fragment damage stanardization problem at length but
without conclusion. It is obvious that failure to develop a z.aon
definition or tdertandLng of what degree of casualty is unacceptable
contributed to this inconclusive effort. It Ls also likely that too
obdurate a position was taken in the cuLber of parameters which could
vary and still persit a somewhat universal syste similar to that
applicable for blast damage. Here, essentially, the workdng rules
recognize only se~sr£tion distance ad weight of explosive involved.
In this ease no har= has coae frs disregarding the enviroement around
the explosive, the varying power generated by different explosives and
other variables.

6. It appears that a concrted assault by scientifically oriented minds
skilled in several disciplines holds the best promise for u helpful
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solution. The least that such effort would accomplish would be to collate

the exLsti.g recorded cxperience in a for that would make it more useful
in derivine Lndtvdu, JudGment. The ASMB feels that the same mnds and

discipLines used in Judai;M the lethality or dawage potential of a weapon
producing framentz are best qualified to produce a criteria defining the
no-lethality or acceptable danage level of a potential Incident which
could produce fraents either from wapons or their environment.

7. Your easneat consideration of the matter presented herein Ls solicited.
A s tart toward a solution is considered highly desirable, and there are so
sany situations needina improvenent, that benefits comparable to a signi-
ficant new developoent are possible. Members of the ASMn Seczetariat
have devoted much practical attention to this probLez ad have amassed a
substantial amount of historic material. Their services and this
material are freely aveiLable to assist in your considezation.

R, S. JGOO
Copy furnished:
Board Umebers

14

(REPRODUCTION 15)
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I.-

DEPARTMENT OF DEFENSE
AIM9D SREVI. t PrLOS1VMS SAPrTY BOARD

WAS)IINGTON° D.. 2031$

4-

SAESB-T 11 June 1970

t) X5 LOM F=OR THE AR,%M,,D S.ERVICES E.XPLOSIM SAF 'fYBOR

i StJ TECr: M eetin g #258 of t:he ASE.SB

.b~1. Refer=ence:

7a. ASESB memorandd= dated 5 Ma y 1970 same subject as above.

' b. Agend-_ item Zb "Anomalies With Respect to In€term Quntit-

Distance Standards."

2. Agenda item Zb recommended revised tables to be included in an
interim change to DOD Manual 4145.27M in lieu of Change 1-3 which
has- since been rescinded. The Office of the Assistant Secretary of
Defense (I&L) has called attention trt a number of anonalies in the
existing regulations and suggested that a formal change to the ma
be published eliminating these anomalies. IncLasure I is recommended
as a substitution for reference lb.

aas Colonel, SAP

(REPRODUCTION #6)
(Vol. 29, pp. 11894-11906, inc.)
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AGMA ITEX 2b. REMZOWED QUA ITY-DISTANC! STANMQRDS FOR .tSS
DETOKNATIi% AIW.UNITION ANM EXPLOSI'ES

1. It is proposed that the present quantity-distance tables in DOD :.rual

4145.27X( dealing with distances to inhabited buildings, :assenger rail-

roads, public highways, and joint DOD-non DOD airfield facilities be

deleted and replaced by two new tables, copies attached.

2. This will result in the following substantial changes in quantity-

distance regulations. A rationale for each change is:

a. Two fied distances are provided for al amounts of eXplosive up

to 30,000 lbs. of high explpsive for the targets enumerated. The distance

of 1245 ft. is required to protect against fragments and debris from most

explosions but can reasonably be reduced-for vehiculAr targets because of

their reduced vulnerability. Recently received results of contract studies

directed by the Board on fragmentation hazards show that the fragment hazard

from typilal example weapons may be quitc =3igE1f1CanXt out to 1245 ft. Thi

distance relationship is relatively insensitive either to barricading or the

probability of a fragment strike. Charts illustrating this are attached,

exhibits 1, 2, and 3.

b. Zlim.nation of credit for barricades. The very considerable amount

of work done -in the past several-years to evaluate the effectiveness of

barricades has conclusively sbown that for distant targets, i.e., at or

near inhabited building distances, birricades are of relatively little

value for protection against either blast overpressure or fragments.

c. The resul.ts of a blast vulnerability analysis study recently

conducted for the Board demonstrate that the tables shown provide an

(REPRODUCTION #6)
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I
adequate degree of safety against blast cverpressurc for nine *f a group

of ten exanple targets considered. The one target studied which is sig-

nificantly endangered by blast pressures expected at the distances provided

in this table would require a protection distance approximately double

those listed for large yield events. It is a target type occurring

infrequently enough so that this degree of protection is not considered

practical from an economic. standpoint.

d. The change suggested removes, the marked anomalies presently existing

in the quantity-distance standards in that explosives on board vessels may

be positioned at a risk-factor of 50W1 / 2 but quantities in other situations

above 250,000 lbs. net high eAplosive require a risk factor of nearly 70WI / 3 .

There is no scientific basis for this difference. ffeCCs from large yield

explosions (above one million pounds) will be examined in more detail to

further analyze the need for a risk factor based upon bath pressure and

impulse, not on peak pressure alone.

3. In order to accommodate the need for a standard for 3eparation of small

quantities of explosives from targets involving exposure of the general

public, a supplemertary table is attached without the minimum single distance

specified for all quantities up to 30,000 lbs. Use of this table is con-

templated only for those potent.Lal explosion sources wherein positive control

is assured so Thert will be no projection of fr.-gments of the afmunition,

or debris from damage to the sour% buildings or other structures nearby.

For this purpose, conventional barricading as defined in tMe present

standards will not be considered adequate control of fragments.
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4. The distances contained in column (3) were computed on the following

factors:

Eaxlosive Wt. Lbs. Distance or Factors

0 to 30,000 40WI/3 with control of fragments
1245 ft. without control of fragments

30,000 to 100,000 40W1/ 3

100,000 to 250,000 40W1 / 3 increasing to

250,000 to 13,000,000 5N1/3

J

(RERODUCTION #6)
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LUZ 3-6.5--Class 7: Has* Detonating Explosives
Exterior Quantity-Distances

Met Pounds of Explosives Distance in Feet From Explosive Hazard

Over Not Over To Inhabited Buildings & To Passenger
Ruvays, Taxiways and Railroads &
Aircraft Parking Areas for Public Highways
Joint DOD-Non DOD Use

(1) (2) (3) (4)

0* 1,245 745
L 2
2 5
5 10

3O 40O10 20
20 30
40 50
50 100

i 100 200.
200 300
300 400
400 500
5i0O
600 700
700 800
Soo 900
900 1,000

1,000 1,500
1,500 2,000

-2,000 3,000
3,000 4,000
4,000 5,000
5,000 6,000
6,006 7,000
7,000 &,000
8,000 9,000
9,000 10,000

10,000 15,000'
15,000 20,000
20,000 25,000
25,000 30,000 1,245 745

5000 35,GN 1 136. 75

40,000 45,000 1,425 855

45,000 50,000 1,470 880

50,000 55,000 1,520 910

55,000 60,000 1,570 940
60,000 65,000 1,610 965
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=AIf 3-6.5--Cla3s 7: Mass Detonating Explosives
Exterior Quantity-Distances

Net Pounds of Explosives Distance in Feet From Explosive Hazard

Over Not Over To Inhabited Buildings & To Passenger
Runways," Taxiways and Railroads &
Aircraft Parking Areas for Public Ilighway
Joint DOD-Non DOD Use

Cl) (2) (3) (4)

65,000 70,000 1,630 990
70,000 75,000 1,690 1,015
75,000 80,000 1,725 1,035
80,000 85,000 1,760 1,055
85,000 90,000 1,790 1,075
90,000 95,000 1,825 1,095
95,000 100,000 1,855 1,115
100,000 125,000 2,115 1,270
125,000 150,000 2,350 1,410
1", 000 175,000 2,565 1,540
175,000 200,000 2,770 1,660
200,000 225,000 2,965 1,780
225,000 250,000 3,150 1,890
250,000 275,300 .3,250 1,950
275,000 300,000 3,345 2,005
30000 325;000 3.440 2,065
325,000 350,000 3,525 2,115
.350,000 375,000 3,605 2,165
375,000 41)0,000 3,685 2,210
400,000 425,000 3,760 2,250
425,000 450,000 3,83C 2,300
450,000 475,000 3,900 2,340
475,000 500,000 3,970 2,380

Million Net Pounds of Explosives
.50 .60 4,215 2,530
.60 .70 4,440 2,665
.70 .80 4,640 2,785
.80 :90 4,S25 2j395
.90 1.00 5,000 3,000S1.00 1.25 5,38:; 3,230

1.25 1.50 5,7=5 3,435

1.50 1.75 6,025 3,620

1.75 2.00 6,300 3,730
2.00 2.25 6,550 3,930
2.25 2.50 6,785 4,070

2.50 2.75 7,005 4,2C5
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TABLE 5-6.5--Class 7: Mass Detonating E:.:.osi es
Exterior Quantity-Distances

Million Net Pounds of Explosives Distance in Feet From Exlosive Hazard

Over Not ONer To Inhabite-I Buildings & To Passenger
Reunways, Taxiw.ays and Railroads &
Aircraft Parking Areas for Public Highways

(1)()Joint DOD-Non DOD Use

2.75 3.00 7,210 4,325
3.00 3.23 7,405 4,445
3.25 3.50 7,590 4 555
3.50 3.75 7,770 4,660
3.75 4.00 7,935 4,76Q
4.00 4.25 8,100 4,860
4.25 4.50 8,255 4,955
4.50 4.75 8,410 5,045T,1 4.75 5.0 8,550 5,130

5.0 5.5 8,825 5,295
5.5 6.0 9,085 5,450
6.0 6.5 9,330 5,600
6.5 7.0 .6 5 4. 0
7.0 7.5 9,785 5,870
7.5 8.0 10,000 6,000
8.0 8.5 10,205 6,125
8.5 9.0 10,400 6,240
9.0 9.5 10,590 6,355

9.5 10.0 10,770 6,465

10.0 11.0 11,120 6,670
11.0 12.0 11,445 6,870
12.0 13.0 11,755 7,055

13.0 14.0 12,050 7,230
14.0 15.0 12,330 7,400
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TASLE 5-6.Sa--Class 7: Lss Detonating Explosives
Exterior Quanticy-Distances for S'urces Controlling Fragment Hazards

Hat Pounds of Explosives Distance in Feet From Explosive Hazard

Over Not Over To inhabited Buildings & To Passenger
Runways, TaxiwaTs and Railroads &
Aircraft Parking Areas for Public Highways
Joint DCD-Non DOD Use

(1) (2) (3 (4)

40 250
1 2 50 30

2 5 7G 40
5 10 90 55

10 20 V0 65
20 30 125 75
30 40 140 85
40 50 150 90
50 100 190 115

100 200. 235 140
200 300 270 160
300 400 295 175
400 500 320 190
500 600 340 205
600 700" 355 215
700 800 375 225
8oo 900 390 235
900 1,000 400 240

1,000 1,500 460 275
1,500 2,000 505 305
2,000 3,000 580 350
3,000 4,000 635 380
4,000 5,000 685 410
5,000 6,000 730 440

6,000 7,000 770 460
7,000 &,000 800 480
8,000 9,000 835 500
9,000 10,000 865 520
10,000 15,000 990 595
15,000 20,000 1,090 655
20,000 25,000 1,170 700

hii.s zable may only be used Eor separacion irom pozential explosion sources
wberein posirive control is assured so that there vi~l be ,ao projection of
fragments of the amrmunition or debris from destroyed buidings. For this
purpose, conven:.onal Lbarricadin3 or use of standard igloos u1l not be
considered adequate control of fragzents.
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AGENDA ITEM 2b. ANOMALIES WITH RESPECT TO THE INTERIM QUANTITY-
DISTACE STANARDS

1. The Board approved the following inhabited building distances
for xas detonating explosives (255th meeting):

Explosive Wt. Lbs. Distance or Factors

0 to 10,000 40W1/3 - barricaded

865 ft. - minimum unbarricaded di'stance

-10,000 to 100,000 40W /3 '- barricaded or unbarricaded

•100,000 to 250,000 4OW 1/3 - increasing to
5OW113 - barricaded or unbarricaded

250,000 to 500,000' .5OWI/ 3 - barricaded or unbarricaded

Attached as Incl. 1 is the draft of Interim Change 1-3 which contains
the above quanvity-distance relationships.

2. Anomalies created by above change:

a. Approval covers only 0 - 500,000 lbs. of explosives. Table
e-eupr 5 000,0000 2*b2.

b. In some instances the passenger railroad and public highway
distances are greater than the inhabited building distance.

c. Table 6-0.1 prescribes a minimum unbarricaded distance of 1235.
ft. from 0 - 15,000 lbs. of e.plosives and a uniform lactor of 50W I/ 3

fro 15,000 - 500,000 lbs. for. rurMays, taxiways, aJrd aircraft parking
areas at joint DOD/non-DOD airfields.

4. Table 7-7.2 requires ship or barge units be separated from in-
habited buildings by a minimum of 1460 ft., passenger railroad, and
public highway by a minimum of 871 ft,, for explosives from 0 to 25,000
lbs. and by a uniform factoL7 of 50W / J for inhabited buildings and
30W1/ 3 for passenger railroads and public .highways from 25,000 zo
15,000,000 lbs.

3. Recoeendationa:

. Tu intain uniZomiy, all tables for nass det.3nating explosives
should be changed to reflect the Board's decision.
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b. ReVised tabLes attached as Inclosures 2v 3, and 4 be publisated

as an Interim change.

c. Whenever DOD M nual 4145.27M is revised, all tables fo: mass

datonating eXplosiveS be Consolidated into one table of distances for

the separation of explosives from inhabited buildings, passenger rail-

roads and public highways.

4 Incls.
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DIF' AITt/M!2T OF Tt-Hi: A1ll• .ZC"

HrADQUART.R. UN ,UTD £fAT~r' AIR FORCE

V/,.XNqTON, A.G.

tLCPLY To U PUTr INmS&7 ORt I.ENZAlAL."

.O ,1,,PCCTiON ,OIE. UAN S DSE 0 fEB SGEATTH ~ a t L ./; 
FED- 1371;;,. 14

SMWgCC Proposed Interim Change 1-5 DOD Manual 4145.27M

To$ Amed Services Explosives Safety Board

1. References:

a. Your momorandt., 21 October 1970, subject as
above, to A"VE ;.mers and alternates.

b. Our letter, 13 November 1970, subject as above.

c. Our letter, 27 Jauuary 1971, OponinZ of Explo-
slves Loaded 1ail Cars in Classilication Yards.

2. Relornce la presented subject criteria changes and
'equested a service position be detorinined. Reference
1b provided an interim reply to reference la and advised
that impact dat- essential to the determination of the0 Air Force position u:as being obLained Irom major co.ri.an&s.

3. Concur in 111w proposed intorim chazge, subject to con-
ments prcviously subinit, cd by refornce Ic, except th!tt
portion perthininz to tine fragimentation probcn. The
attached study provides a review of this problem. The
attachment includes a copy of our letter to selected major
commands (Tab A) and a synopsis of their rosponse reveal-
ing the order of Liagnitude of the impact of the proposed
changes upon the 1ir' Foi:ce (Tab L).

r 4. Concur in the conclusions and reco= onded actions set
forth in the attached study. Request rcnonsideration of
subject proposocd change be included in the a.enda of th'e
fo"thcoluin- meetin of the AsrS3.

FOR THE CHIEF OF STAFF

1 Atch
". & = ! UReview of Prop Changes

1 t.-tcrata of Aeros.aco SafWtY to DOD Eiplo Q-D
Crl terin

(REPRODUCTION 17)
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RVIE OF. PIVOPOSTO CHANIGLS TO DO
iTi

EXPLOSIVES qUANTITY-DISANCE (q-D) CRITVRIA

PRTODLEM

1. Determine:

a. The validity of the proposed quantity-distanco
criteria contained in Interim Change 1-5, DOD Manual
4145.26UI.

b. The order of magnitude of the impact of these

criteria upon the. Air Force.

c. Whether such criteria should be adopted.

FACTO13S BEARING ON THE PROBLEM

2. The present quantity-distance table for mass detonating
oxplosives (Class 7) provides more than ample protection to
inhabited buildinzs, public highways, and public railroads
from the effects of blast overpressures. All agree that
protection against fragments from fragm.ent producing nuni-
tions is presently not sufficient for thesn exposures until
the rcquired "blast- distance" becomes greater than the range
of a significant density of effective frag-,ents.

I

3. The Air Force has on several occasions requested realts-
tic fragmentation protection criteria be establi.;hed for
various categories of fragment producing munitions. We have
recommended that such standards be based upon a number of
effective fra.ents per square -foot (yard/meter) to be deter-
mined (after considering or obtaining acceptable damnge/rislz
parameters).

4. It has been abundantly proven that conventional barri-
cades have no practical effect upon blast overpressures and
that the present unbar-icaded distances are generally too
great. All agree that proposed Class 7 criteria revisions
for overpressure hazards are acceptable.

Proposed tables do not affect existing criterin forba~rricadcd oi" unbar'ricaded "$ntermagazine" (stora.-O) or
"intraline" (explosives workshop) exposures. Normal barri-
cades arc effective and necessary to obtain maximum storase
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density for raunitions in a given land area. Such barri-
cadcs provide protection from high spood low angle frag-
ments at exposures located at less than those given or
proposed for inhabited buildings, public highways, or
public railroads.

6. N rmal barricades are not effective in limiting dhe
range of high angle fragments that travel out to inhabited
building, highyipy, or railroad distance. The proposed
elimination oZ distance reduction credit for barricados
applying to such exposuies is proper. The fragments go
ovcr the bnrric de. However, the use of barricades would
continue to be vorth,whjle in many Air Force situations
wvfere the sizable numbcrn of people are wyorkin- outside
in" areas botwon tha e-plosives location and some "inhabited
facility", e.g., personnel wvokin- on and in the vicinity
of our flightlines. Barricades will eliminate high speed
low angle fragments and reduce the density in the afore-
montioned airfield areas. (NATO criteria generallipro-
hibits unbarricaded storage sites where fragment producing
items with mass detonating characteristics are involved.)

7. It was recognized by all concerned in the 196f period
that munitions producin- fragients should be divided into
at least four categories zccordin- to the range of a sig-
bificant density of fr-gmnents. Tables of dist,,nces for
hazard Classes 3, 4, 5,! and 6 resulted. Those tatles
appear in paragruph S-u, DOD Manual 4145.271P" and iniabitcd
building distance are 400, 300, 1200, and 1S00 feet respec-
tively. These distances may iequire scma updzting in con-
sidoration of added inventory items and fra-mentztion data
being assembled by the ASESD. However, this approach to
the Tragent problem retains valid.

8. The foregoing system of g aduated classes, although
adopted, has never been fully exploited. Reason: The
joint document, TO 11A-1-47 (TD 700-2', NAVCRDINST 8020.3,
DSAR S220.1), implementing DOD Instruction 4145.241, estab-
lishes parameters and det-iled )n'ocodures for determining
whether an item is Class 2 (fire hazard', or Class 7 (mass
detonating), but furnishes very little guidance and no
standards or uniform procedures requiring an item to be
placed in Class 3 , 4, 5, or 6. Confirmation of the fo'e-
going is contained in the "Report of the 1[inimum Test
Criteria Task Group", 18 March 1970, to the Chairman, AS-S3.
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In substance, it was concluded that instructions or inter-

pretinG test results to assure proper assiwmcnt o4 itims
to Classes 3 through 6 should be incorporated into the
publication as soon as availability of ixagmontation Va n-.
dards permitted. The meeting of the task group was held
pursuant to ASE3D (SAESB-T) letter, 25 February 1970,
Minimum Test Criteria Task Group. The task group has not
been convened since that date.

9. The proposed cri.teria revision, with respect.to the
fragment hazard associated with itcms having mass deto-
nating charncteristics, provides a fixed minimum distance
of 1235 feet between all types of mass detonating items
contaiaing- net explosives weights betNw°een 0 and 30,000
pounds, regardless of their frraneotztion characteristics.
kanngemont of tft2. fragment hazad presented by different
itcms will be by excuption under the proposal. Graduated
reductions In distances (based upon the blast hazard) down
to 40 feet for I pound of explosives will be permitted
providud: "positive control (of fragments) is assured
so that the frnZment haz-rd at the distance specified will
b- no greater th:.n a probnbility of .001 of unacceptable
damage to thc targets" considcred. For this purpose cou-
ventional barricading or use of standard igloos will not
necessarily acconplish adequate control of fragments."

10. The exception in paragraph 9 above is without guidnanco
and is so nebulous as to defy interpretation for purposes
of issuin. implementing instructions that can he used by
Ar Force or base conmanders. Clear cut criteria and
approved DOD or Air Force rfs:/damage guidance would need
to be developed for itefis o Croups of items and various
exposure categories before commandcrs could obtain any
significant relief from the 1235 foot fixed minimum dis-
tnnce. Under certain circtumstances relief could be obtained
by build1ing expensive explosives facilities in accordance
with design criteria provided in AFN4 SS-22 (TM 5-1300,
NAVFAC P3Z9?) "Structures to Resist The Effects of Acci-
dental Explosions." However, budget restrictions will be
a limiting factor.

11. The rationale (text and chorts) used in formulating
the proposed fragmentation criteria and the 1235 foot
minimum distance (provided by the ASESB Secretariat) is
contained in attzchment 2, Tab A. The proposed minimum
distnce is bad upon tLhe Zollowing:
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ia. Fragrnnts from seven relatively heavy fragment
producing iter-s (such as the 150 pound M.17 bomb). NO
Information is available on itoa that could be considered
very light, light, or madium Tragient producers. For
example: Data on the fragment hazard produced by the
weapons employed on our alert aircrat (ADC, SAC., etc) is
reqvired. Many of these weapons vere not d.signed to pro-
duce fragments and the radius of damage from an accidental
explosion of the high explosives in such items may be
relatively small.

b. A basic risk (Oamcgo probability) factor without
official service approvnl. (Le:al and operational considera-
tions should be fully explored.)

c. Incomplete fraOnont neight/density ao.planations.
For example, the charted data for the probability factor
against aircraft is reportedly based upon a damn~inG frag-.
mont striking a Boeing 707 sized aircraft. The Air Force
might well be willing to accept a greater risk factor than
0.001 to military aircraft, many of which present much less
surface exposure to fragmaent attack.

12. The impact of the proposed nev fragmentation/minimum
distance criteria upon the Air Force will be considerable.
Tho order of magnitude o this impact is rcvealed in Tab B,
containing a synopsis ot replies received from selected
major coiaands in response to our letter, Tab A.

DISCUSS I0N

13. The magnitudo of the impact upon Air Force operations
and present and future facility and aircraft parLing sites
mal'cs it necessary that the Iragmcntation criteiia adopted
for each munitions grouping be the minimum required to
offer a reasonable degree of protection under the cixcum-
stances. This is especially important in flightline environ-
ments, ready munitions areas, and specialized storage areas
w ere explosives weights are generally low.

14. The proposed fragment criteria is considered to"be
insufficiertly substantiated by data across the weapon
spectrum to be adopted without furthc.- detailed consider:.-
tion by the ASESB into the areas mentioned in parar-Taphs
7 through 11 above. The eventual fragmentation solution
appcars at this time to lie in the direction of a graduated

(REPRODUCTION #7)

268



~.4

approach, based upon realistic risk and measurable weight/
density Sactors, within the fr-uaowork of the previously
adopod system or frragriaeut classes (parz-raphs 7 and G
above).

15. The "grandfathor clause" contained in paragraph 1-4C,
Interim Change 1-I, DOD Manual 4143.27't (Tab C) could be
e@iployed as one ?.pproach to a "solution" of our existing
ASESD approved siting (of alert aircraft par'ing, support-
ing storage areas, otc) that would be in violation of the
propose~d stand,-ards. .Ho,.vever, the Air rorce has never ci.-
plood this provision as a mcans of continuing an existingsituation, vithout waiver actJon, upon the basis of the
date of construction or first utilization. Had this boen
the practice there would be an urnanagccble multipllcity of
stadards in the Air lorce today. Such a situation would
make inspection activities aud conurand eaforce.enat very
difficult. Forther, ii would indicate Air Force acceptance
of "double standeards" for safety. This would be considered
inconsistent by commanders and raise doubts as to the validity
of all explosives criteria. Further, the record kceping,
required for ch violAtiol by paragraph 1-4C2, of the above
cited DOD Fanual would demand . greater administrative effort
than our pre-ent method of using current criteria in all
operations aud.recording we ivers issued vhen violations are
essential to oper-.tions. All concerned arc a -re of the
current crit6-ir± and the risks -occepted under this system.

CONCLUSION

16. The -ro-os changes in fragmrntatlon criteria should
not be adopted at this time. The remaining changes are
valid and should be adopted. The impact of the proposed
fraZgmentation criteria upon the Air Force makes complete
development of all pertinent factors essential before cri-
teria changes are instituted. The followiug is considered
the best approach to an acceptable solution (see paragraphs
7 an'd 8 above):

a. Determie the fragment damage level/risk factor
acceptable to the serviees/DOD for various hey types of
military and no-military e:cposures. E-xpress the fragmrnlt
distribution in test mensurable tcrmas, e.g., number of

" ......... .... ;7)
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6.r5
effective (designated) fragments per squatre foot (yard/
m t42r).

b. Use the above factors in express.!ng realistic
graduated fragment h-zard criteria for ench grouping of
fragmer t producing munitions.

C. Revise the joint service document cited in para-
;,raph S above as required to insure that:

(1) Adequate test parameters arc established for
each fragment class.

(2) All minimum or nonfragment producing items
having mass detonating characteri-tics (dewolition mate-
rials, very thin cased weapons, etc) are placed in Class 7
(blast hazard).

(3) All fragment producing items having mass deto-
nation characteristics (fragmentation bombs, demolition
bombs, etc) are placed in one of the existing (or revised)
fra-rentation classes (3, 4, 5, or 0), as required by hazard
classification test resultr. or known weaponus e.fects data,
in accordance with paranieters-estaalished as a r:csult of a
and b above,

(4) Class 7 criteria is applieu when distances
required for blast protecticn exceed those establisled for
the particular fragraent class involved.

ACTI ON flECOAMENDED

r 17. Approval of the proposed Inte;:im Ch.ange 1-5 to DOD
Manual 4145.271 except for those provisions pertaining to
fragmontation c.Lteria and the establislument of the proposed
fixcd minimum distances.

18. Further consideration by the ASESE of the fragmentation
criteria with a view toward development and adoption of a
solution along the lines outlined in paragraph 16 above.

3 Atch
1. Tab A, IGDSGE Ltr, 10 Nov
70, Prop DOD Change to Explo
Q-D Criteria
2. Tab B, Impact Data
3. Tab C, Extract, Interim
Change 1-1, DODFI 41A5.27M
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DEV7 NIT I ON',

A hiu*irdos fragm~ent Is One havng an ImPact ncriy of 58 ft/lbs or

greate~r.

An uncceptbe concentration of h~azardoujs fragments I~z I or more pr
600 sq ft.
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RATIONALE FOR 1235-foot NOMINAL MINIhUM
DISTANCE TO INHABITED TARGETS

1. Extensive study by the Board staff in the period 1945 - 1950
recommended this figure from accident data then available.

2. Recent calculations of fragment trajectories independently
indicate a sharp cut-off of the fragment pattern in the Vicinity of
1150 -1250 feet for several typical munitions.

3. One example, 750 1b bomb MI17A2 (370 lb HE) shows I fragment per
1000 square feet at about .1100ft from the source. This is for a single
bomb and also does not count high-bvelccity, low-angle fragments which
might strike an upright person before reaching the limit of their
normal trajectories. Hence it is not conservative in this respect
from a safety standpoint.

4. Yragments from such a bomb would be hazardous to the occupants
of a frame building or passenger aircraft at distances up to the
recommended nominal minimum of 1235 ft.
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RATIONL FOR 58 ft.-lbs.

1. Test meUurlble.

2. ktas been widely used and accepted for years - in U.S., U.K., and
Germany by military surgeons.*

3. Based almost exclusively upon studies of wound ballistics from
actual battle casualties.

4. Defined 2s a fragment capable of producing a casualty.

5. As such, has proved to be reasonable.

6. This means:

a. A 58 lb. weight dropped 1 ft.

b. A I lb. weight dropped 58 ft.

c. A 1 oz. fragment travelling 250 ft. second.

4, A 1/4 oz. fragment travelling 500 ft. second.

e. A /16 oz. fragment travelling 1000 ft. second.

7. A fragment corresponding to d. above might penetrate the skull
and leave a permanent cavity of .63 cu ins in its contents.

Reference:
*'1ound Ballistics", Coates et al, Medical Department of the Army,

Capter I. UH 215 USSd 1963 C2
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RATIONALE FOR O- FRAQXEcr STRIX. PER 600 sq. ft.

An unacceptable concentration of hazardous fragments is one or more
per 600 ft. 2 Reasons favoring the adoption of this definition are:

1. It has found acceptance in the U.K. and in NATO, and has been
a part of NATO safety principles for more than ten years.

2. It Corresponds to a probability of 1/450 of serious injury to
one unprotected person standing in a region of this fragment concentration,
to a probability of 1/225 of serious injury to one or both of two persons
in such a region, and so on.

3. It corresponds to two hazardous fragment strikes on the average
in the plan area of a house 30 ft. by 40 ft., and to five strikes in the
area of a modest-sized city lot 30 ft. by 100 ft.

4. A definition of an unacceptable concentration of fragments in
the context of relatively thin personnel densities will make it possible
to proceed to the evaluation of site-4pecific risks on a common basis.

/
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RECO.PYWDATION REGARDING INTERIM CHANGE 1-5

If the principles of Interim Change 1-5 are accepted, the text
irill be revised to specifically provide the following:

When test or accident data are available to justify it, Class 7
ammunltion and explosives will be additionally grouped into the
distance zones used for non-mass detonating items; i. e., 400,
800, 1200, and 1800 ft. The 1235-4t distance will be primarily
applicable to those cases in which no dete-mination has been
nmade as to the fragment range and density.

.;

1.1
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INFORMATION ON DDZS TDY FtDING

1. Reference:

a. OSA 4O memo, 6 May 74, subjt RcUdiction in TDY Funding.

b. DoD Directive 5154.4, "The Department of Defense Explosives Safety
board," October 23, 1971w

c. Minutes of the lit meeting of the Joint Army-Navy Board, July 2, 1928.

d. Joint letter, subj: Instructions from the Secretary of War and the
Secretary of the Navy, October 6, 1928.

2. History of the Departrmnt of Defense Explosives Safety Board (DDESE)

a. The DDESB was originally established by Act of ConGress in 1927 and
was known as the Joint Army-Navy Board, the Join: Board, or just the Board,
The first Chairman of the Board was Brigadier Jeneral Samuil Hof, Assistant
to the Chief of Ordnance, War Department. The first meetint of the Joint
Board was held on 2 July 1928. A copy of the minutes of thf first meeting
of the Board is attached for information. As noted, the Board at its-first

eeting discusced its missio. in order to comply with the Act of Congrc-s
approved 29 May 1928 (Second Deficiency Act, FY 1928). Additional instructtons
from the Secretary of War and the Secretary of the Navy were given to the
Joint Board in reference Id, copy attached. From the first meiting of the
Board, July 2, 1928, until the present, the Board has had the tollowin.6 key
responsibilities established by Acts of Congress and instructioas from the
Secretaries of the War and Nxvy Departments:

(1) Keep advised of storage of a -unition and componeats thereof
for the use of the Army and Navy in order that steps could be tak'en to keep
them properly dispersed and preventing hazardous conditions from arising tc
endanger life and property within and without storage reservatioaa,

(2) Advise the Secretary of War and the Secretary of the Navy that
the recomendations contained in House Document 199, 70th Congress (the
report of proceedings of the Joint Army-Navy Board convened in obedience to
an Act of Congiess ap;r=ved 22 December 1927) were being carried our.

(3) Correspondence will be direct from the Chairman of the Scard
to the Secretaies of War and Navy for study plans for new storages for
both the Army and Navy together with the proposed amounts of armunitior co
be stored and, prior to undertaking work of contruccioa, to approve the
plans if conforming to the standards layed down in the report of the Joint

V DOar, Hou; Doc-"=ent 199; o otherw-se to make recotrendations for such
changes in the plans as may be necessary to bring them up to required standards.
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(4) Establish explosives safety standards beginning in 1928 as
a part of House Document 199 with the adootion of the laws of ,he State
of New Jersey regarding explosives which incorporated in the law the
American Table of Distances for its standard of safety.

b. Important affirmations and additions to the responsibilities of the
Board were made by the U. S. Attorney General and a record of these findings
is in a letter dated Oc:ober 27, 1949 from the U. S. Attorney General,.
J. Howard McGrath to the ,Secretary of the Navy. The following parts of the
letter are quoted %hich fnclude decisions of the Attorney General.

"In a memorandum (prepared in the office of the Judee Advocate General
of the Army) which the Acting Secretary submitted with his request, it
is stated that during the years 1945 and 1946 the Board established
under thc 1928 act conducted a series of =de'. and full-scale explosives
safety tests "and as a resu.lt certain modificition in e.isting safety
tables were recommended." The metaorandum indicates further "that the
Board has never considered that the Army and Navy were bound by New
Jersey Safety Laws, but on the contrary, havu only used them as a guide
in their activities since 1928." Noreover, it has been pointed out by
representatives of the Army, Navy, and Air rorce in conferences in which
members of my staff have participated th:t (1) types of explosives unknown
in 1928 have since been developed and (2) since 1928 some Improved method,
of construction of storage facilities have been devised.

"A memorandum approved by the Judge Advocate General of the Navy,
however, stares: "By the Act of 1928 Conoress expressed approval of

the retac--u. ior-s iaade under the Act of 1927, and ordered them
enforced by the Joint Board and the Secretaries. There is no language
used in either the Act of 1927 or the Act of 1928 to indicate a
delegation of administrative discretion to change the rules for safe
storage of arunition recommended in the repurt, House Document 199,
70th Congress, and adopted by the Congress in its Act of 1923."

"Moreover, the House Committee which drafted the 1928 act recomended
the creation of the board "to have jurisdiction over the execution of
the programs now recommended for adoption, and to see that, if and uhen.
adopted, no further undesirable situations are permitted to creep in.
In other words, to be an agency to guard against repetition of the
conditions now confronting uz." U. Rept. 1731, 70th Con&. 1st sess.
p. 12, Aside from any questions relating to the exefution of the
specific progra s (undoubtedly long since concluded), it seems clear
that the Board w's intended to be a discretionary agency, free to
take appropriate action warranted by future exigenocies+

"It is therefore, my opinion that the Board in the execution of its
statutory duty to "keep advis._d of storage supplies of ammunition and
components thereof *" with special reference to keeping such supplies
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properly dispersed and stored," etc., had the authority to establish
safety standards and has the authority now to make changes therein.
As to whether these can have, as the Actine Secretary has asked,
"binding legal force," it is my opinion that they must be considered
binding, but only as minimum safety standards."

Under these decisions of the Attorney General, the Board's responsibilities
were further defined as follows:

(1) The Board has a statutory duty to keep advised of storage
supplies of ar-ftnition and components thereof Ath special reference to
keeping such supplies properly dispersed and stored."

(2) The B',ard has the authority to establish explosives safety
standards and the iuthority under this decision to make changes therein.
The Board "was intended to be a discretionary agency, free to take appro-
priate action warranted by future exigencies."

(3) The explosives safety standards of the Board have "binding
legal force," buit must be corisidered binding only as inimum safety standards.

c. Throughout the years from its beginning In 1928 to the present, the
responsibilities of the Board have not changed in direction but have changed
ir scope with many additions being made in its area of responsibilities.
Th. present authority for the Board and its responsibilities are outlined

in reference lb, DoD Directive 5154.4, 23 Oct 71, with change 17 Nov 71.
Some of the importantt added responsibilities of the Board affecting manpower
requirements ard travel- funding requirements are as follows:

(1) Board responsibilities originally limited to the storage of
ammunition have been expanded to include amminition and explosives manu-
facturing, testing, :eworking, disposal, handling, and transportatio".

(2) £xlaosives safety standards established by the Board oust be
expanded to include all phases of ammuinition operations.

(3) Regulations for and arbitrations with the MIlitary Departments
on explosives hazard classifications must include manufacturing and trans-
porlta t on,

(4) The survy program of the Board to study and evaluate DoD
activities to determine compliance with amunition and explosives safety
standards and to detect conditions ".hich could result in undue loss of
life or darage to property inside and outside DoD installations has
increased tremendc.sly the manpower and traveL fund requirere.nts over the
past several years. A prescheduled travel program is a part of the survey
program and survey engineers are scheduled using the following priorities:
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(a) Urtent requests from the Military Departments or the
Sec-,etaxy of Defense to solve specific emergency problems have first
priot-Iy. Ex..mples of some of these are:

1. Deputy Secretary of Defense Clements request for
the Board and Staff Engineers to observe bomb loading facilities and
operations. at NAD Hawthorne and NAD HcAlester and advise the Secretary
within seven days as to the safety of transport of Navy bombs manufactured
at those activities.

2. Assistant Secretary of Defense (I&L) request for the
Board and Staff Enginoers to make &an on-site evaluation of Johnston Island
and advisa as to the feasibility of construction of facilities and storage-
of chemical muniti-ins on Johnston Island.

3. U. S. Army Pacific urgent request for Staff Engineer

of the Board to make an on-site evaluation of ammunition facilities under
coastruction In Thailand and make recommendations as to chantes required
to make the facilities useable and to salvage the funds allocated to the
construction contract.

4. Deputy Assistant Secretary. of Defense (PEMA) request
for Chairman of the Board and Staff Engineer to assist in an on-site review
ard study of ammunition storage and facilities of the Army, Navy, and Air
Forca in the European Theatre.

-5. Deputy Assistant Secretary of Defense (PEMA) request
to ussist in oev'site review and study of ammunition storaee and facilities
of Army, Navy, and Air 'orce in the Pacific Zheatre includin.g Southeast Asia
and Far East.

These are examples of requests that require immediate response from the.
Board and involve manpower and travel fund requirements. Board team efforts
of this nature zay require eight or more team personnel with travel to the
location of the problem site with attendant travel fund requirements.

(b) Next priority is given to Department of Defense inscalla-
tions which are operationally active and have urgent problem areas requiring
Board attention and these are visited, surveyed, and assistance given as
often as required. Installations which have received this priority attention
iclude:

1. Okinawa, RyvJkyus Islands, before and during the period
of special ammunition shipments out of Okinawa.

2. Caerwent Depot, United Kingdom during the U. S. Army
storage and construction planning, initial am.unit~on storage time frame and
later phases of construction planning.
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3. Various Army arnunition plants in COhN S during
periods of expanded production or when there was an increase in accident
experience.

4, Various Navy avn-unition depots with production fa-
cilities that encountered expLosives safety problems.

4c) DoD installations which are operationally active or have
changes in mission ate soheduled for survey annually.

(d) All otber DoD installatlons are scheduled in accordance

with their degree of activity and based on past experience.

-The preplanned schedule iticludes scheduled surveys of approximately 300 DoD
installations in CONUS. it also Includes all o/erseas DoD installations
either storing U.S. owned mmnunLtion and/or where U.S. military or civilian
personnel are involved In :a:.munitIon operaticns, including NAT0 facilities.
Scheduled surveys are planned for approximately 150 overseas Installations.
In addition, selected surve.,s are made of the aMMunition supply points,
reserve a-multion supply points, quick reaction sites, and basic load sites
in both Germany and Korea. As an example of the marnitude of th.s task,
there are approxi.-ately 300 aLimunition basic load sites in Germany and Korea.

d. The responsibilities of th.e board were significantly enlarged or
expanded in 1968 to include chemical munitions and agent fillers within thi
Board's responsibilities. This again includes all phases: manufacturing,
transportation, handling, storag-t, disposal, approval of site plans, approval
of operations, and particularly Lh* approval of demilitarization and disposal
plans and operaLiunS. 71This Is a lai zal zo which -.- a'rt nav
thret to four man-years of effort annually with rmjch added travel. This has
had a large and maasurable effect on manpower requirements and travel fund
requirements. This effort is entirely and exclusively in support of and to
monitor the U. S. Amy operations -.n this area, As an example, one demLli-
tarization operation of one type of chemical anweunition item at an Army
installation is funded by the program manager at an estimated cost of
32.8 million dollars and requires great manpower and travel fund prograr -ing
to review concept plans, evaluate operational pr-ocedures, survey start-up,
test run and pilot run operations, survey continuing production demilitarization
operations, and review and evaluate on-site the many problems that demilitar-
ization and disposal of chemical muition~s and agents involve.

e. Another nev responsibility of the Board is to review 11508/11724
GSA land survey actions. It is the responsibility of the Board to search
out the p-obleo areas involved in proposed land releases and advise the
Secretary of Defense regardint these land release problems. The Board
"e'valuaks' and surveys where required ths-se locations .'he're land is :ecom-
mended for release. In calendar year 1973, 183 GSA land actions were
processed. Problem areas encountered in these evaluations include:
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(1) Artillery firing ranges or b mbLng ranges contaminated with
surface and subsurface explosive ordnance and amunition.

(2) Buried ammunition or chemicals which have beet disposed of
over the past many years by burial in the earth.

(2) Contaminated au:unitior. manufacturing and process buildings,

sumps, drainage lakes, underground drain lines and .pipe lines, and contami-
mated earth from these explosives or chemical manufacturing processes.

(4) Safety zones required around ammunition and chemical facilities
which mirht be part of the land release package.

The Board advises P.nd recommends that land not be released when a safety
zone is viClaied o: when any amnunition or chemical contamination could
andan&er the general public. This responsibility alone requires ranpouer
and travel funds to survey and evaluate these contaminated land areas
wherever they may be.

f. The Assistant Secretary of Defense (I&L) and the Director 6f Defense
Research and Encineering have jointly designated the DDESB as the Adminis-
trative Agent and Action Office for U.S. participation In the NATO "Group
of Experts on the Safety Aspects of Transportation and Storage of Military
Amunition and Explosives" AC/258 and is required to support a number of
gr.up and sub-group meetings and to observe and assist in the planning of
tests sponsored by this group. In addition, and corollary with this, at
the request of the Department of Transportation, the DDESB has been charged
ty I.4(I&L) wit, providing a t cMical vdvavoz on aun,6zlr, and axRl ":;ve
safety at semi-annual meetings of the tNO Group of Experts on Explosives.
Each of these assignments requires extensive travel on the part of one or

more people.

g. Tha Chairman, DDESB is responsible for an annual RDT&E budget of
$500,000. Moni.oring the various contracts and projects executed under
this RDT&E progr:m element requires extensive travel which must be accom-
plished at times appropriate to the ongoing work.

h. There are many other areas of responsibility in which manpower
requirements and travel funding is involved and in most cases the effect
is that the requirements for travel funding are increased.

3. The Department of Defense Explosives Safety Board has a charter with
resposibilities derived from Acts of Congress and from DoD Directives.
Specifically in the area of travel fund requirements, the Board has a
statutory duty to surv,:y aad evaluate all DoD amunition facilities woldvide.

4. In view of the above, the DDE55 preplans and preschedules worlkload and
travel with prudent use of funds but as required to carry out its respon-
sibilities. Based on rhe increased workload and travel requirements, it is

(REPRDDUCTION 010)
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I
estimared that the travel fund requiremen:s for FY 7S will incre,--e by 20%
to 25Z over FY 74. •Much of the additional manraoe requtrements z ', travel
fund requirements are specifically in the area of support co 'an mc-
of U. S. Army a=tunition and chemical operations.

I

DDES3/BL./bj'm
20 Hay 1974

(R.EPRODUCTION #10)
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j.IA*4 - .u bept L'1(o
AL, L.Me tcalf

MEMORANDUM FOR SECRETARY ARMY, NAVY, AF

SUB3ECT: Authority to Waive Explosives Safety Standards

A recent question has arisen regarding authority to issue

waivers or exemptions to DoD Exposives Safety Standards.

DoD Directive 5154.4, the Department of Defense Explosives

Safety Board exempts from its ccverage "Facilities being constructed

under combat conditions or the ir.mediate expectation of such con.

jditlons". It also provides for waivers or exemptions to DDESB standards

for "Strategic or other impelling reasons".

In DoD Standard 5154.4S, waivers and exemptions are defined.

A waiver is a "written authority which provides a temporary e:ccepeion and

permits deviation from a mandatory requirement of these standards. It

is generally granted for short periods of time pending cancellation as a

result of termination of scheduled work cornmitMents or correction of the

waived conditions. " Thus, a waiver is intendcd to cover temporary, or

emerancy, or limited and local conditions of a nature reasona;ly within

the rcsponsibility and authority of the acivi con-nander to accept or

Correct as necessary.

(REPRODUCTION #.1)
(Vol. 41, pp. 17522-3)
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E-emptions on the other h-.-d.ar isoued to cover general and

long term situations havig significant implitations of possible loss.I
of DoD personnel or materials or of public hArm in the event of an

accident. Therefore, except in those relatively rare cases where the

Congtess has granted an exemption by Act or Resolution (as in the case

of Port Chicago), exemptions are limited to those cases where a Secretary,

Deputy Secretary, or Under.secretary of Defense or a Military Depart-

menthas made a finding and determination of fiecessity. Because of the

severe public policy involvements that zay be associated with or develop

from exemptios, delegation of authority below the Deputy and Under-

secretary level is neither feasible nor desirable.

There is no criterion by which all cases can be evaluated to determine

whether a waiver or an exemption would be correct. Individual situations

mst be examined as they arise.

I

Frank A. Shrontz
ASD) (VAL)

(REPRODUCTION #11)
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13 October 1976

M(OJZDUM FOR: COL 0. G. WTSWN, A%%" 1,MMR, DDESU

CLPn D. W. 1WTUSON, IUAVT IME DDESB
COL C. j, C0.A. AI FORCE YIMSR, DDE B

SUW.7C=: Standardized Hazard Classification Information

1. ,ferrnce is nade to chause I of DoD 5154.4S, DoD A=uition and
Emplosives Safety Standards, dated hareb 1976.

2.' Th%. rajo portion of the referenced change pertains to the adoption
of a mw hazard classification system baced upon the reco==endations of
the Vnited Lations Orsaniza ion. Each Military Department has been engaoed
in conversion fro= the present systet to the new system of classificaicn
frr its d-,nit.on and explosives and anticipates Impemenctaion of tha
new System in calendar year 1977.

3. It is hirhly d sirable that a uniform system be used by the Services
for locuantatiou of this new hazard information. At present each Service
utilizes a different format for this information. This practice not oal7
increases rhe prbibility of usin. erroneous hazard data, but it also loads
to the saus itAe ha:ing different classifications an has been found vhile
convertIng to the new systen.

A. It is understood that each Serice is at present planning to produce the
sww ha-ad cla sif:,:a:ion infor",aton by co=putcriz:ation. Discussions have

irdicated that all desire the same type of infor--tion; therefore, a uniform
system should be easy to achieve.

5. t is requested that the responsible office of your Department be tasked
to coordinato .with the responsible offices of the other Services in develoinS
a stAndardizad for--at for the co=putee-zation of hazard classification
Infor--ation.

P. 0. mLE JR.
Colonel, USA
Chairman

(REPRDUCTION #12)

(VoL. 41, p, 17,525)
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DEPA"MTPANT 0OF THE NAVY
'T~iNC" N eZc MAY0-IS ,- -- " ,4 I

~ "I Sex 411/ 710408
29 SeD 1976

Prom: Chief of Naval Operations
To: Chairman, Department of Defense Explosives Satetj

Board

Subj: Explosives Safety Handling Arc for Torpedo Evolutions

Ref : (a) DOD Standard 5154.4S, DOD Ammunition and Explosives
Safety Sta-.dards

(b) CNO memo ser 04/708897 of 18 June 1976

Encl: (1) Briefing material, same subject

1. In accordance with the criteria of reference (a), a'ticle
3.3C, and the schedule of reference (b), paragraph la. (5),
enclosure (1) is forwarded for early review.

2. The proposed meeting date of 2" October 1976, 0900-1200,.
is confirmed for presentation of subject briefing to the Chaixman
and Secretariat of the Explosives Safety Board.

3. It is reco.mmended that the explosives safety arc for up to
1500 pounds of e:=,losives in Navy torpedoes be established at
500 feet rr.dius for handling evolutions with necessary shieldlng
in transport vehicles. The test data provided in enclosure (1)

reQinfcrcei- the re-me4ation.

IP g ALLSHQUqS=

Copy..to: (w/o encl)
C0q24AVSEASYSCOM. (332, 04H)

II

(Vol. 41, p. 17,526)
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i"I
E. S.-E[ 28 October 1976 K/ al/b.

S SUJ : Zxplosives Safety Qua tity-Distance Requlrewms for Torpedoes

Chief of Naval Opratloas
Depart nct of the 3avy
At;: OP-04
Wabivn ao, D. C. 20350

1. afereaces;

a. 010 let Ser 41./710tv of 29 Sep 76, subj: Exploc~iver Safety

landrln /c for 'orpedo Evolutions.

b. Conference held 27 Oct 76 in DW)ES3 offices, subject as above.

c. varnraph s-2 r 2, Doo 5154.4S.

2. The data prcsantad In referenee la has been revioerad and further dis-
cussed in reference lb. The conpr.ehensive nature of the test pro=r
conuctcd za this stibJect and the subsequant thorouh mal.71.is of resultia,
data are ackwo ol ad. Accordirvly. the =.co=nd~d 500-froct e1lor-ives
safety 4.dst4ne is coccurred in for up to 1500 pounds of explosives i.
Wavy torpedoes, provLded the torpedoem are I- trczsport vhiclaz uquipped
with mectssazy ahi, ldin& equivalent to tblar uti.lized it lu, to- st .-.
an!4 vttz the 15C-) pt.,nds (Zl2J) L3 the uaxizn= credible a=ount whiich cn
be iauvelval In a sin-Ole incident.

3. %Us evaluation of the torpedoex is considerad adequate for coupliance
vith refez*nce Ic for up to 15oa pounds n.'J under the conditions stated

* mand ca izterim ctian.-e to the standard i~ll be issued to reflct: that fact.

0::': F. G. mr'J.-L-2, JR.
OP-411 Colcnel, USA

(REPRODUCTION #14)
(Vol. 41, p. 17,527)
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